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Several recent studies, parti dealing with
have i our of the within the
family SaLamanorioaz. However, some only of these findings have resulted in
formal taxonomic changes. In order to homogenize this taxonomy, we
hereby recognize several new taxa at various ranks from subfamily to
subspecies, and we propose a new comprehensive ergotaxonomy and
nomenclature for the whole family. We also discuss some general questions
of and in the concepts of
Specics and gemus, the use of i ies and
ranks in the ips between y and
biology. the various modes of definiti i and
cladognoses), the structure and length of scientific nomina, the status of
online data, the designa-
tion of nucleospecies of nominal genera and the nomenclatural status of
various nomina.
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“The whole of the Salamandridac requre a thorough
examination, i order that the relations of the dificrent
groups mdy be properly appreciated, and their charac-
ters fully established.”

Brir. 1839: 134

“ldeally, all species that exsst in each group should be
recognized taxonomically. If biologists fail to detect
undescribed specics revealed by their studies, they are
making one kind of error, and if they recognize more
species than exsst in nature, they are making a second
kind of error.™

HigHToN, 2000: 215

*No names, no conservatson.”
Pakra et al., 2005 45

TERMINOLOGIC AL NOTH

In the present work, we stricily respect the rules of the Mitcrnutional Code of Zoologteal Nomendlature
PANONYAGUS T999 1 € ade b o) P W SCEITen s et e minolagas 1 desnale e woncopts
of the Coe 11 reasons esplamed i detad by D8 5082000, 2005 We use the teem semeor (plaral s mmma) for
wientifi, name™ wnd the term somral ser s for the theee “groups of names™ recopnized by the Code fumy-,
o and e tosesaries. The e of the tesm “tvpe * . nonsen Litre may be miskeadi g (DUBOR. 0551, and
(B~ ternz bs appropr atsly replaced by the term onematophune (Stpson, 1940) Fere are d it kinds of
anotophores. Those of famdy-series and genus-serics nomena, termed respectively “type-gemis™ and “type-
speces” in the Code. are nominal tana respeutiel of rank genus and species. They are designated below
d {Dusots, 2005a4-k), which are not based on the root

“type”. Onum,nuphom of species-senies noming dre onymophoronts, that can be dessgnated as holophoronts,
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Dugois & RAFFAELLL 3

ol lec tophoronts and ilor “halolypes™, “syntypes™, “lectotypes™ and “neotypes™) For
the same reason. the term monophor; (DUBOIS, 20055) 15 here used instead of “monotypy™ as used i the Code.
and the term onimotope (DUBOIS, 20058) mstead of * type locality™ The term seontm {DLroIs, 20001 1s here
used to desgnate the concept called “new replacement name™. “nomen substitutum’™ or “nonien novum™ n
vanious successive ediions of the Code, and the term archuconym (DUBOIS, 2005h) to designate the nomen
replaced by a neonym The term anoplom m (DUBois, 2000) designates 4 nomen that 15 ot nomenclaturally
available according (o the Code a frequently used subcategory of anoplonym 15 that of g3 smomm (Dt BOIS.,
2000). a concept called “nomen nadum® i the Code A distinction 1s made below between (he formula nesw
combmation, n the strict sense of the Code, which mvolves a change 1n generic nomen, and the more general
formula new ompmorph (SMITH & Pt 7 HicarEDs, 1986), which designates any different association of terms,
with or without change i generic nomen, 1n 4 binomen or trinomen {sec DLBOIS, 20003 F.nally, Dt nois (20065}
proposed to replace tae C ode’s term ~ nommotypical™ by the term iy porvnions among two taxa bicrarchically
related and referred to the same series that bear the same nomen beca.se of the Principle of Ceordination, the
term eprrvmr designates the nomen of the superordinate taxon. and 4, pom 1 that of the subordinate taxon, both
lerms being epormms New nomenclatural acts implemented 1n ths stady or identified for the first Lme m
Previous works are pomnted out below 1n bold characters € g , new ion, new syonym, vahd i
designation

P

INTRODUCTION

Taxonomy 15 a scientific discipling in permanent evolution, and will remain so for a long
tme still This 1s mostly due to the importance of the tuxonontc unpediment (ANONYMOLS,
1994) only a small fraction of the earth’s biodiversity has already been collected and studied,
and many pieces of information {on morphology, behav iour, genetics, phylogeny, distribution)}
dbout most “known (r.¢., named) tuxa are stll missing. For this reason, the classification of
Iving organisms cannot be stable, and pleas for “taxonomuc stability”™ amount 1 fact to
apologies of ignorance (Garinry, 1977, 1979: DominG Ui 2 & WHIELER 1997, Dusors, 19984).

Ths 1s particularly true of the class Avprigia, for which we are still far from having a
complete or “subcomplete” list of the species sall whabiting our planet, many of which are
threatened with extinction (STUART et al . 2008) The recent years have witnessed an unpre-
cedented burst of works (1} describing new species and (2) proposing new hypotheses for the
cladistic relationships between the known species. resulting m the recognition of new supra-
spectfic taxd. [U1s likely that this trend will continue Jor several decades, and we are clearly m
a very exciting period of the history of amphibian taxonomy.

The recent “hoost i specis discoveries s a hughly endangered vertebrate group”™ (Kourir
et al, 2005} has another important consequence Strategies m global conservation policy
devised on the basts of a tughly mcomplete or misleadimg taxonomy may prove madequate.
meflicient or even counter-productive (DU o, 2003a). As pomted out by PARRA et al. (2005).
development of a good taxonomy 1 a major requirement for the proper estabhshment of
comervation prioriies This requires an tenstication of field and laboratory work to collect
and 1dentily unknown species and for ascertaming species limits, recognition of so-called
venyplic” species or duabpectes (Birnarbt, 19801, and proper appraisal of hodnersity
hotspors (see ¢ g MIEGASKUMBURA et al . 2002) and of unique. 1solated holophy letic groups
a are cruetal for establishing taxenonue and

without close relatives . today™s fauna These
geographic priortics in conservation strateges.

An important aspect of (his question s that comsersation actions are often Tacilitated,
ROLLO sy made possivle, by the existence of a favoronic and somcnc et al recogmison of the
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4 ALYTES 26 (1-4)

umts to be protected (species. subspecies) most legistative texts, red Lists, custom documents,
ete, only recognize such umits if these bear Latin taxonomic nomina. The statement “No
names, no conservaizon” (PARRA et al , 2005: 45) 1s warranted not only because identification
of species {and other lower taxa) 1s necessary for proper appreciation of the conservation
priorities, but also because 1t is often impossible to call for the tegal protection of a
“population™ if it 15 unnamed taxonomically. This problem was well 1llustrated by a recent
paper of MonToRIet al. (2008) about Calotriton asper, where the authors stated that, given the
difficulties encountered for recognizing and namung taxa m this group, “according to general
conservation practices, none of the extremely differentiated populations of C. asper would be
included m specific conservation plans”, although “loosing any differentiated population would
waply the loss of the evolutionary process leading to that particular morphology” (p. 43)

Thus is true not only at speafic or infraspecific level, but also in higher taxonomy. It 1s
mmportant to recognize taxonomically holophyletic groups at various levels above species,
even if they include a single or few species, or even perhaps mere for this reason. thus, in
salamanders, knowing that the genera Protohynobus, Dicamptodon or Hemudac tyfium are the
unique gencra of their subfamilies or families currently alive (RAFFAELLY, 2007) should call
special attention of conservation biclogists to these organisms.

Thus, to be fully efficient n conservation biology. any evolutionary, phylogenetic or
£ analysis of a 1 or group of populations that points to its uniqueness or
distinctness must go to its end, 1.¢.. to the formal taxonomic and nomenclatural recognition of
this urut. Phylogenetic or other analyses uncovering new taxa that are not followed by their
taxonomic recognition and naming asmount to what BocQuet (1976: 319) has called “taxon-
omuc cramps™, which are in fact scientufic errors, as highlighted by HIGHTON (2600, minar
citation above)

Anadditional, purely nomenclatural, problem 1s posed by the fact that, at low taxonomic
levels, the nomenclatural transeription of trees of hypothesized relationstups is made difficult
by the arbitrary hmitations imposed by the Code to the number of ranks that can be used n
zoological nomenclature Thus, 1 the genus-series of nomina, the Code only allows the
recognition of two ranks, genus and subgenus. With the quick increase in the number of taxa
that recent cladistic analyses often lead to recognize, this 1s clearly insufficient, and this
explains the temptation of some to create additional ranks, not recogmized by the Code, such
as supergenus (€ g.. RAFFAILLL 2007; ViLrrLs et af , 2007) or series of successive ranks below
subgenusand above species (e g , HiLiset al., 2001, FhLLis & WiLcox, 2005). Sumilarly, below
the rank speetes, the Code only allows the use of two ranks, subspecies and “aggregate of
subspecies” 1t s clear that more ranks would be redlly necessary in zootaxonomy {Dusols,
2006u-c, 2007¢), especially to express ly fine cladistic relations] between
species and phylogeographic refationships among populations of a spectes, and for use in
conservation biology. However, until the Code 1s modified to allow for thewr recogmition, the
use of such ranks 1s not Code-comphant and should not be encouraged

In the recent years, withuy the class Avprisia De Blamville, 1816, some groups of the
order Ukonkia Dumeri] 1806, and particulacly u the family Pr s rnosos o 10 Gray, 1850, have
experienced important revisionary works and deseriptions of new taxa (Dusors. 2005¢;
Rarpartit, 2007) The family Ssiavavorina Goldfuss, 1820 has been only moderately
concerned by these changes, Several recently published studies, as well as our own expericnee
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DuUBOIS & RAFFAELLL 5

of these animals, suggest that the whole taxonemy of this famly should be revised. In
particular, the cladistic retationships hypothesized by Wake & OzeT1 (1969) on the basis of
morphological characters, that have been considered valid for several decades, were only
partially confirmed by molecular data A few changes have already been brought to this
taxonomy recently, but they were partial, dealmg only with some genera or groups of genera
and leaving other taxa unmodified This results in an unbalanced taxonomy which reflects
only partially the recent increase 1 our knowledge of these salamanders. Our aim below 1s to
propose a new ergoiaxonomy (Durois, 20056) incorporating these new findings This is
certainly not the last word on this question, as the foreseeable discovery of new species, the
re-evaluation of the status of some of the known species, and new cladistic data, based on
both molecular and morphological analyses, will certainly be followed by other changes.

Fmnally, another ymportant motivation for our proposals, smilar to that of Dusms
(1992) 1n the anuran famuly R+vioag, 1s purely nomenclatural [tis to propose short and simple
nomina for some taxa which will no doubt have 1o be recognized, sooner or later, by some
authors in the future, and thus to avoid the publication for them of uselessly long, awkward
and unpalatable nomina, which could not be modified by subsequent authors. Although this
question is rarely tackled in scientific publications, we offer below a few general comments on
the principles that should, in our opmion, guide the etymology, aspeet, structure and length of
zoological nomina,

TAXONOMIC METHODS AND CONCEPTS

TAXONOMY AND NOMFNCLATURE

Although confused by some, taxonomy and nomenclature are two distinet fields, Taxon-
omy provides a classification of organisms into fuva, whereas nomenclature provides nonuna
to designate these taxa but does not deal with their estabhishment or defimtion: The existence
of a umwversal nomenclature of lving taxa regulated by international rules 1s a major soctal
need as we need non-ambiguous designations for the same objects 1 all domains of activities,
e g, scienhific publications. juridicl texts, trade and custom documents, conservation brology.
cte This strong constramt mmphes that all these texis and documents follow the same
nomenclatural system with a single nomenclatural hicrarchy of taxa. i particular using
similar bmomimal Latin nomuina for “species”™ This does notmean that all tuxa reterred to this
rank shoutd be “equivalent™ by some critenon: as a matter of fact, several different “kinds of
species” need 1o be recogmzed m diferent situations, Thas has Tong been misunderstood,
because of the frequent confusion made between the taxonomic concept of faronone
category and the nomenclatural tool of nomendlatral rank (for more details, sce DUnos,
2007, 20084) Here we make the distinction between these two concepts, which implies m
particular that different taxonomie categoriescan be referred 1o the same nomenclatuaral rank.

Taxonomy consists in two rather different subficlds that use largely ditferent methods and
concepts. The first one, the “science of species”™. was called nucrotavonons by Mavr &
ASHLOCK {1980) and ctcdenonn by DUsols (2008h.d) Its duty 1s to define, recognize and
deseribe tasa of nomenclatural rank specres These taxa can be hierarchically arranged m

Source  MINHN, Paris



6 ALYTES 26 (1-4)

more comprehensive taxa of higher ranks, and nowadays all authors agree that this arrange-
ment should reflect somehow the phylogenetic relationships between orgamsms. This 1s the
role of the second subfield of taxonomy. called mucroraxonomy by MaYR & ASHLOCK (1991)
but that could better be designated as phylonomv {from the Greek phudon, 1 the sense of
“kind, class™, and -nomos, derved from nemo, 1n the sense of *I divide, I distribute™) Thus
latter term 1s of more general meaning that that of cladononty (Bruvmirt, 1997, DLRoIS.
1997, 2007¢), which desi a particular of phyl: y that takes into account
only the cladistic relationships between taxa, without canng for therr age or their degree of
divergence, a conception which 1s not shared by all taxonomusts. This terminological diffe-
rence 1s rooted 1n a traditional one 1n the hterature on beelogical evolution that has been
ignored 1n the recent years (MaYR & ASHLOCK, 1991 206), the term phy logenests (o1
phylogeny) being toapplytoa of ¢ludog 15 and (sensu
Huxwey, 1957) (or cladogeny and anageny), whereas i many recent pubfications the terms
phlogeny and cladogeny are considered synonyms, and the term anageny (and the concept to
which is refers) ignored altogether.

‘We present below briefly the guidehines that we have followed here 1n our eiddonomic and
phylonomic decisions.

EIDONOMY: SPI CIFIC AND INFRASPECIFIC CLASSIFICATION

Many theoretical discussions and publications have dealt with the “specics concept™ As
discussed elsewhere in detail (Dusots, 20085, 2009h), many of these discussions were ob-
scured by the confusion made between different meanings of the term “speeses™, i particular
between ts taxonomic snd clatural Asa clatural tool, species 15 a
universal device allowing the allocation of any indwvadual 1o a taxon of this rank, whatever
philosophy of taxonomy 1s followed and whatever biological characterstics allow 1o define or
recognize this taxen. In contrast, different taxonomic concepts of “species™ have been and are
used by taxonomists of different “schools™ or 1o accommodate natural entities having widely
different charactenstics. These several disunct faxononite categoties or “specion™ concepls,
such as miavron, sumpson, Aepton or Konon, can be used for taxa at the nomenddatural rad
species (Dusois, 1991, 20074, 2008h,d, 2009b).

We here adopt a practical view point that should i our opimon be used 1n salamandrids,
as wellas in most other zoological groups (DU ois, 20085, 20095) There exists a wide variety
of evolutionary situations 1n nature, and. above ull, a wide variety of mformation avatlable to
taxonomists. Requuring to apply « single. “umified™, taxonomic species concept to all situa-
tons 15 possible only through using the “smallest common denonunator™ to all cases, te.
through losing « lot of mlormation which is sometimes available {and then useful), but
sometimes not. This would be siilar to taking advantage. for establishing the phylogeny and
taxononty of all vertebrates, only of the mformation avatlable both tor all fossi] and recent
known species. 1 e derved from the study of their skeleton In contrast and i practice, to
build thewr classifications. vertebrate taxonomists make use of all avatable characters, which
are not as numerous and as varied in all cases

Regarding the tasononue species concept, the clearest sitaation 15 that of (wo entitics
occurring synchromically, sympauically or parapatieally, and accessible 10 morphological,
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Dugors & RAFFAELLL 7

genetic, molecular, karyological, behavioural and other studies. Such studies can allow to
know whether a free bi-directional gene flow exists between the two entities, or whether this
gene flow 15 absent, or restricted, unbalanced or uni-directional: whatever the reasons for this
restriction in gene flow, such entities must be treated as species under a “biological™ or
“nuxiological” taxonomic species concept (MAYR, 1942, 1963} or mayron {DuBors, 20074),
whereas entities connected by a free symmetrical gene flow must be considered conspecific,
although possibly as different taxononuc subspecies However, whenever two entities are
allochronic ot allopatric, or are not accessible to the studies mentioned above, this concept
cannot be used and it is necessary 10 have recourse to “inference”, through comparison with
other “sumular™ pairs of entities, using for example “genetic distances™, although the latter by
themselves do not provide unambiguous nformation on the existence or potentiality of gene
flow between two entities (Dt gos, 1977, 1998q). In such cases, we are bound to use an
“evolutionary™ or “phylogenetic™ taxonomic species concept or sumpson (DUBOIS, 20074),
Just ke 1n paleontology we are bound to use only skeletal data for phylogenetic analysis and
taxonomic decisions 1n the absence of other information. We used these concepts in our
speetfic and P 4 of the Sstavarpripar. From a practical viewpoint, in
several cases we tend to agree with HIGHTON (2000) in recognizing more species than in more
traditional taxonones.

In several amphibian groups, particular kinds of taxonorme species exist, for which the
taxonomic categories of ygoklepton and gynoklepton can be used (Dusoss, 1977, 1991,
20085, 20095; Dusois & GUNTHER, 1982), but so far such kinds of entitics have not been
described in the Sz 4wavnzin . Incontrast, i this well-studied family, many taxa need to be
recognized at ranks below species, not only for “pure” taxonomie reasons but semetimes for
“practical” reasons related to conservation issues

The recent of the discipline of phylogeography (Avise, 2000, Assman~ &
HARrL. 2009) provides important mformation for the understandmg of historical and geo-
graphical relationslups between populations of orgamisms, These data should be used as a
bass for conservation decisions and actions, but this s made difficult by the frequent absence
of a taxonomic and nomenclatural transcription of these findmgs. This may result from the
limitations mentioned above put by the Code on the nomination of mfraspecific taxa. but also
from the fact that many rescarchers in phylogeography do not come from the disciphine of
taxonomy and lack a proper taxonomie “culture”™ Thus. nstead of using the two infraspec.fic
ranks recogmzed by the Code, they comned their own concepts and terms, such as those of
“evolutionary significant umit”™ (ESL ) or of “conservation management umt™ (Rypir, 1986,
MoRitz, 1994, Frasir & Birnt 1cie 2, 2001) However, as these Lnits do not correspond to
formal taxonomic units bearing Latin nomina, they cannot easily be used for the protection of
endangered taxa or thewr habitats, at least with the tools provided by the laws or regulations
based on official texts or hists using such nomma We think “phy logeographists™ should also
become " phylogeotaxonomsts”™ and provide Latm nomma based en the rules of the Cod for
the umits they recogmize. Thrs does not require to abandon the specific umits sueh as ESU. but
1o distinguish the tact that these unils designate favonaic categories from the exastence of
formal umits which correspond 1o standard womenclatural vanks In other words. & unit may
well be defined bodh as an ESU from an evelutionary point of view and s a subspecies or an
exerge (see below) from a nomenclatural powt of view The present paper provides such
examples, Of course, 1o name taxa valtdly under the rules of the Code, taxonomists are bound
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8 ALYTES 26 (1-4)

to follow the latter and also its limitations in the number of ranks that can be used below
species, arbitrarly hmited to two, but hopefully modifications will be brought to this text to
abandon these limitations (see Dugois, 20065).

The Code provides the possibility to recognize and formally name taxa at a rank
intermediate between species and subspecies. By smulanty with the situation 1n other
norminal-series (where the first rank below a primary rank starts by sub-. subclass, suborder,
subfamily, subtribe, subgenus), 1t would be more logical to use the rank subspecies immedi-
ately below the rank species, and then infraspecies below (DuUBoIs, 2006}, but to respect the
Code we here interpolate one rank between species and subspecies. For taxa at this rank,
rather than the Jatable formula * of sub: ", we use VERITY's (1925) term
exerge, as proposed and explained by BERNARDI (1980).

PHYLONOMY: SUPRASPFCIFIC CLASSIFICATION

The numerous cladstic studies, mostly based on nucleic acid sequencing, that have been
carried out in the recent ycdrs, often suggesl rather detailed cladistic relationships between
species, which can be Iy and laturally through hierarchies, as
discussed in detail by Dusors (2007«, 2008d). However, this transcription of cladistic hyp-

otheses into classifications poses two kinds of problems, taxonomic and nomenclatural

From a taxonomic pont of view, most authors nowadays agree that only should be
recogmized taxa that appear, at a given stage of research, to correspond 10 “monophyletic™
(sensu Henwia, 1950) or better holophy letic (Ask1 ock, 1971) groups. This does not mean that
all hypothesized holophyietic groups. ie. all nodes mn the trees, should be taxonomcally
recognized, for two distinct reasons.

The first one 1s that, even if we had a complete mventory of the animal species of the
carth, and a completely resolved tree of relationships between them, 1t would not be appro-
priate to name all nodes, because this would result in very cumbersome and uscless taxono-
mues that would be as uninformative as mere chaos. As a matter of fact, depending on the
structure of the tree, up to (1) supraspeeific taxa might be required 1o express taxonomi-
cally the cladistic relationships between all # species of the inventory (SzaLax. 1977 363;
Dururs, 1979: 45; Dusois, 20055: 393).

The second problem results from the uncertainty of many of our results, which makes
many of our trees labile In most zoological groups. successive cladistic analyses provide
different results. for various reasons (problems m vouchers” identfication; diferent samplings
of species and characters, different morphological or molecular methods, difierent algo-
rithms for tree construction and for testing tree robusiness and reliability} This docs not mean
that we should not use these suceessive hypotheses as temporary bases for the building of
saceessive "working tasonomies” or ergofuononites {DUsoIs, 2005h), but that we should be
aware of their temporary nature.

In this respeet, 1t 1s useful to make the distincuion between two kinds of information
provided by cladograms. One s the recognitton of rather small holophyletie clusters of dlosely
related species, and the other (s the respective and hierarchical relationships between these
clusters. Inwell-studied zoological groups. afler 2 certam time, a rather high robustness exists
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DusoIS & RAFFAELLL 9

regarding the first kind of information, but this robustness may be much longer and dafficult
to obtain for the cladistic relationships between these clusters. Thus, several cladistic analyses
of a zoological group (¢ g., a family) composed of twelve species 1 to 12 may all agree m
recognizing six specific clusters, A (1 +2), B3+ 4, C(5+6),D(7+8LE(9+ 10)and F (11
+ 12), but disagree regarding the relationships between these clusters. Let us imagme for
example that four successive analyses of this group provide the following results, (A(B(C(D +
(E £ F. (COB(A(D + (E+ F))). (CIA + B)(D + (E+ F))) and ((B(A + C))(D + (E+ F))).
A prudent, conservative and probably robust taxonomic transcription of these results would
be: (1) to recogmze A, B, C, D, E and F as taxa (e.g., genera); (2) to recognize (E + F), which
comes back in all analyses, as a taxon G (e g., a tribe); (3) n order to respect the ierarchical
taxo-nomenclatural structure (sce Dusors, 20084), to recognize another tribe H for ats
sister-group, i.e., the genus D; (4) to recognize (G - H), which comes back in all analyses. as
a taxon I (e.g., a subfamuly), (5) to recogmize three additional subfamilics, J, K and L,
respectively for the gencra A, B and C This s because the mutual relationships between A, B,
C and I are not yet clarified, which does not allow a robust taxonomic statement m the form
of a hierarchy between them. This amounts to recogmizing taxonomically all the robust
specific clusters, but some only of the nodes of the trees obtamed, those that appear constant
m all analyses, [n such tasonomies, taxa which are considered sister-taxa or members of an

Ived polytomy are; d (Dusois, 2006h) and must be given the same nomencla-
tural rank, which 1s Just below that of their common superordinate taxon and just above that
of their subordinate taxa if they exist (DUBOis, 20084).

Ranks as used 1n such hierarchies have a single purpose- that of providing unambiguous
information on the structure of the tree used as a basis for the taxanomy, 1 e, on sister-taxa and
more remote relationships between taxa They do not provide information of any kind, be 1t
biological or historical (age). on the taxa referred to any particular rank. in other word. a
family of bats and a family of bees are by no crierion eguivalent (Dsos, 20074, 2008).
However, this arbitraniness of ranks does not mean that allocution of ranks to taxa should be
made blindly and without refiection Three mamn constraints should be considered 1 this
respect. The first one s that a few major “primary key ranks™ should be considered universal
and compulsory 1n all ergotaxonomies (Dusors, 20064, 20074, 20084, Kintnmir &
AGNARSSON, 2006) regnam, phylum. classis, ordo, familia, genus and species. All zoological
orgamisms should be referable to taxa at these seven ranks, for simple reasons of mdexation of
the taxonom.c nformation, and even if this entails a certaun “taxenomic redundancy™™ in
some cases (Dt ros, 2007a, 2008¢) The second constraintis that *major™, 1.e., “well-known™
tasd, should be ascribed primary key ranks {such as order or family) and not secondary key
ranks (such as legio or phalanxjor sabsidiary ranks (such as suborder or subfamily) ifor more
details, see DUsots, 20064) The third constramt 15 that particular attention should be given (o
the rank genus, because this rank plays a very spectal role 1n zoologucal nomenclature, bemng.
part of the binomen that designates cach species. Itis not enough to say that. to be recogn
a~d genus, a group should be “holophyletic”™ or should correspond to a “lneage™ or a “clade™
(for a eriticism of the use of these terms, see DUBals, 2007w, 2008:/), because knowing that a
group meludes all the descendants of an ancestral species does not i the Jeast tell us whether
this “clade”™ should be considered a genus, a tiibe, @ subgenus, 4 spectes-group or something.
ele We need addiwonal erteria, which are not purely cladistic, but which take other
mformation into account,
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This matter was discussed at length by Dusois (19885, 20045), who suggested a series of
critena, including a mixtological one (see below), for the delimitation of genera. Frost ctal.
{2006) failed to discuss these criteria and did not provide any explanation on the criteria that
they used to decide to recogmize a “clade™ erther as a genus, a subgenus, a species-group, a
tribe. a subfamily, a famuly or whatsoever. As a result, their generic taxonomy is highly
unbalanced and poorly informative, as in some cases they grouped in the same genus several
widely divergent “clades™, whereas in other cases with similar specics richness and diversity
they adopted a much more divided generic taxonomy, presumably 1o respect “tradition” and
N " An d! f such a “methodology™ is that this taxonomy fails
to provide morphological diagnoses for many of the genera. We think the choice of the “level”
where phylogenetic lrees should be “cut™ to msert the rank genus is an important matter
because 1t has d on the way erd p Thus choice should
not be based on cladistic data alone (as a “clade™ 15 a “clade”, whatever 1its age, specific
richness and diversity) but on other, non-cladistic criteria Many field naturalists and taxon-
omists, when they observe or colleet ammals in the field, will try to idenufy them using
monographs, revisions, keys, which very ofien are based on taxa of rank genus, Genera that
mnclude very divergent subgroups (e g, the genus Rana as understood in many traditional
works eg., INGLR, 1954, 1966: TAYLOR, 1962) cannot be properly diagnosed morphologically
and do not guide taxonomusts for the recognition of new species, leading often to improper
comparisons and taxonomye decrsions. Given the present situation of taxonomy, where many
new species awdit discovery, recognition and description before getting eventually extinct,
ustng such “vague™ genera 1s not doing a service to the study of biodiversity. We think
zootaxonomists should only use genera that can be clearly delined by morphological diagno-
ses, usable by all field naturahsts and zoologists.

Below, we afford the rank genus to well-defined and cladisucally supported holophylen
groups of closely related species that share a number of characters (both apomorphies and
plestomorphies) providmg morphological. but also sometimes behavioural and ecological,
diagnoses. These species therefore share not only a general morphology but also a general
“eeological mehe™ (INGIR, 1958, Dusors, 19885) and they are usually separated, according to
these criterta, by a “gap " from the species of the closely related gencra (MAYR, 1969: Dusos,
1988h). Within these groups, it 1s sometimes possible to recognize holophy letic subgroups that
are not as strongly divergent and that may overlap i some characters, being often more
dulficult to diagnose morphologically or ethologically. and among which hybridization may
remain possible. We think these groups should also be recogmzed as taxa. but at ranks lower
than genus.

NOMENCLATURAL RANKS

In this paper we follow o nomenclature that fully respects the rules of the Codi.
particularly regarding the nomenelatural ranks allowed by this text. The Cede, although 1t
lists only five “standard™ family-series ranks (superfamily, fanuly, subfamuy. tnbe and
subtribe), does not preclude the possibility 10 vse further lower family-series ranks, as it
aceepts “any other 1ank hclow supe annb and above gemes that may be desied” (Art 35 1y We
use this opportunity to recognize, below these five standard ranks, taxa at the rank imtratnbe.
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with the ending 174, as suggested by DuBols (2006a* 211). However, for supraspecific taxa
below the rank genus, the Code only allows the use of two ranks, subgenus and “aggregate of
species”. Therefore, we refrained here from using ranks such as supergenus, mfragenus or
hypogenus, although we regret this impossibility (see DUBOIS, 2006¢r)

Below the rank genus, i agreement with other recent works m the Urobria (e.g.
ParrA-OLea et al , 2004: McCrante et al | 2008), we prefer to recognize first subgenera rather
than “sp oups”’ or “sp fexes™, as 1t 15 easier to designate a taxon by a single
nomen than by a long expression using several terms, as shown by companng the two
sentences' (1) “In all species of Pyromcta, the dorsal colour 1s usually green with spots™; (2)
“In all species of the Truurus marmoratus species-complex, the dorsal colour 1s usually green
with spots™. This is, in fact, the primary function of having a zoological nomenclature, rather
than simply diagnoses, definitions or descriptions, or than numbers, codes or other non-
verbal systems. Whereas computers use such coded systems, we, as humans, rather use words
to designate things or concepts. Unfortunately, for additional subdivisions in the genus-series
below the rank subgenus, taxonomists are bound to use such cumbersome designations (e g .
“Triturus vulgaris supraspecies™), because of the current Jumtations imposed by the Cude.
Anyway, the nomina of “mntermediate” taxa such as subgenus or supraspecies do not need 10
be written every time a taxon 1s mentioned in the text. It may be useful to write the complete
nomen of a taxon, with these nomina between parentheses, at the first mention of a taxon n
a publication, o1 in a table like table 5 below, but then, m the text, a species needs only be
mentioned by 1ts binomen and a subspecies by its trmomen, without writing all these
additional nomina (see below). In a non-taxononuc publication dealing with these taxa, the
nomina at these termediate ranks do not even need 1o be mentioned once

Below the rank subgenus and above the rank species, the Code (At 6.2) offers the
possibihity to formally recognize taxa of u single 1ank, “aggregate of species”. Their nomina,
which belong m the nomenclatural species-series, may be mterpolated between the genus-
serics nomen or nomna and the specific nomen, and the Principle of Prioriy applics to such
nomma To designate such taxa, rather than using multi-word formulac like “aggregate of
species”™, “species-group” or “species-complex”, the term supraspecies ts available (GineR-
MONT & LAMOTTE, 1980, Dusors, 2006¢) and is used here

In a nomenclatural hierarchy as described above. four d.fferent situations can be distin-
gushed regarding the number of subordmate taxa for each taxon These situations can be
desenbed as four categories of Inpoiayy (from the Greek huporuns, “dependence. submis
sion, subordination™) As they correspond to dilferent topologies of tices, with or without
polytomies. they partly reflect the resolution of the tree and they can inform us about it

(1) A given taxon may imctude only ore immediately sabordimate taxon, 4 sitaavon which
may be called nraneln poaa (Irom the Greek monos, “single, unique™ and fupotari. “sabor-
dination™) ' In such a case, the two suceessive runhs are clearly redindani, which means that

T term monar s sometanes avedd i 11 Lt momie Beratar 1o des piate o Gason that Dedudes a single
POt Lavon of 1o st bordiate Lo at s B erm . monotypie” s somet masappl v to design, le
LS W SN2 € SPectes o d spee 0 it dloes 100 Nue sabspectes, With hismeaning the term sci p,
refers 1o 1 taxonomic concept. But this term s confusing as s used 1n the Code i a different sense. to designate
+ nomene - il conepl 1e. o mode o desgnation of onomat phare for & tom ral txon, < ther i the
Laneser G AL 68 3 nd 69 oz i the speaesssernes (ATC 73,2, This contuson s allastrated for esample
By ALAmg Uit 4 monolspc SpeLas (10 witboul SUbspeaess con el bear o nomen that selis on @

Source MNHN, Paris



12 ALYTES 26 (1-4)

they do not provide distmet tavononme information - but they may be useful for mere
nomenclatural reasons (for more details, see Dugoss, 20074, 20084).

(2) A given taxon may include fwo parordmate taxa of just lower rank, a situation which
may be called diploiypotary (from the Greek dilploos, “double™ and hupotaxis, *subordina-
tion”). Taxonomically, this can be terpreted as meaning that a simple hypothesis of
relationships between these two taxa exists. these two parordinate taxa can be considered as
sister-taxa. Although this interpretation can be challenged by subsequent works, as long as it
15 not such a taxonomy appears hike a “final” one.

(3} A situation of palyhypotaxy (from the Greek poius, “numerous’™ and hupotaris,

“subordination”} occurs whenever more than rwo parordinate taxa are subordinate to a just

i taxon The c meaning of this situation 1s unclear, as two different

cases may account for 1t: (a} these parordinate taxa are the members of 2 still unresolved

polytomy, which subsequent work can possibly help to solve. (b) an hy pothesis already exists

regarding the relationshuips between the members of the polytomy, but it was not implemented
nto the ergotaxononty m order to lmmit the number of ranks of this taxonomy

(4) Finally, a taxon may include no subordinate taxon, being the “terminal” lower taxon
n a nomenclatural hicrarchy, This situation which may be described as anfyporary (from the
Greek aneu. *without™ and hupota s, “subordmation”). Given the current nomenclatural
rules of the Code, this can occur only 1n two cases, when the “final” taxon is cither a species or
a subspecies © By definition, all nomina a1 ranks above the rank species designate taxa that
melude atleust one species, even possibly still unnamed and undescribed, so they cannot fall in
the category of anhypotaxy

Whereas mono-, diplo- and anhypotaxy are expected to be observed i a well resolved
tree and taxonomy, polyhypotaxy may reflect partial wresolution of a tree. Therefore, an
ergotaxonomy with a high rate of polyhypotaxy 1s unsatisfactory and clearly requires further
work This does not mean however that an ergotaxonomy without pofyhypotaxy would be
definitive and perfect, as inclusson of new taxa and new data may lead to change 1t

Because of the nomenclatural parsimony resulting from the Principle of Coordination
(see Dupors, 20084), less nomina then taxa are necessary (o express a hierarchical taxonomy.
espectally at lugher ranks because more ranks can be recognized in the fanuly-seres than in
the other nominal-series. This can be measured by a nomendlatural parsinony ratio. NPR =
number of distinet nonuna / number of tasa The terms “distinct nomma™ mean that the
different avatars of a nomen that may exist at different ranks within a nommal-series {e g
Tanuly and its hy ponymous subfanuly, genus and its hy ponymous subgenus. etc ), are ditferent
morphomms but are the same nonien, with the same onomatophore, author and date { Dt sois.
2000). The ratio NPR 1s lower when nomenclatural parsimony 1s higher The more a taxon-
omy 1 bulanced and resolved. and the lowest s rate of polypotaxy, the lowest 1ts NPR 1s.

fixed by onginal d on among which not lectophoront was ever
dCSignaIe e Two SiLtons (ha o not COrrespon 10 MORGYPY " ine sensé o the Cotle. Thns confuson
v avorded By i the Grms anndngior i and wiin oty (or e taxonomie coneep s, And siouphon

(DU uoi 20055 for the nomeneLatural coneept. The exotence of this contusion, that has been e ert, med uniil
now 1 ey tie nerature, s an additional reason tor regecting the use of e 1o “type ™ and terms based on this
root in taxonomy and nomenclature. beside those given by DU sols (20054)

2 This 1o other settatton 10r e ave of Ui (radiiomt, Dt nislaading L monst 1. ee trapugina note .
above
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THE USE OF HYBRIDIZATION DATA IN TAXONOMY

Hybridizaton experiments, which were very “fashionable™ m the first half of the 20
century and until the seventies, have stopped being so in our “all-cladistic” age, but it 1s to be
hoped that future taxonomists will again get interested 1n such data, as they are very rich in
information for the und ding of th of zool I groups (see Dusors, 19884)
Thus particularly applies to works on the family Sazarmarpri e, in which for several decades
these data have been considered of utmost importance for establishing taxonomic groups
(e g..in the genus Trisurus as traditionally understood), but fargely ignored n the recent years.

Hybridization data can be useful at two ditferent levels in taxonomy. in exddonomy for the
ition of ic species and in phyl for the of genera,

A few recent authors proposed a concept of taxonomic species asa “lineage™, according
to which, as soon as two groups of individuals are hable to produce together fertile hybrids,
they should be referred to the same species “mn spite of appearances, when two mterbreeding
organisms tuken i apparently diverging lineuges leave fertile offspring, there is no reason to
conclude the existence of distmet species If this indeed occurs, no new branch has appeared m the
phylugenetic tree Whatever the definition of species may be, considering “mierpecific hy bridi-
zation’ ts conceptually meonsistent.” (SAMADI & BaRBLROUSSE, 2006: 515-516) We fully and
strongly disagree with such a statement, which 1s at complete variance with the use of the
category species m most zootaxonomue publications until now To drastically “redefine”
nowadays the “species concept” along such guidelines would ntroduce extreme confusion
and chaos mn the discussion on these matters which 1s already very complex, and is certanly
not to be recommended' If these idea had to be followed, then almost all ducks 1 the world
(Tamuily Asaripar), which hybnidize freely in captivity but rarely in nature, would belong in a
single taxonomic species, and the same would be true in mnumerable other cases over the
whole of zoology (see Duots, 1988b).

As a matter of fact, the concept envisioned by these authors 1s not that of “species™, at
least as has been understood by the overwhelming majority of authors for two centuries (1 e,
asctof indwviduals which i nature breed freely together), but another concept, designating all
the individuals suscepible of prod together, even n artificial conditions, viable hybrids.
Thus concept was called coenospecies by TURESSON (1929) and syagameon by CufNoT & Ti 1RY
(1951 455) (sec BLRNARDI 1980 396, 398) This is (ndeed a useful coneept, but not for the
taxonomic category of species. It was called upon (Dt gos, 1982, 19885) to help defining &
particular taxononuc category of rank genus or “genion” (Dusats, 2007a, 20084, 2009h). The
term c betng nusleading ( that 1t 1s & “kind of species ™) and syngameon
being preoccupied by an homonymous term designating another category (Lotsy. 1918), this
taxonomic concept can be known as coenogemon {Dunois, 2007} or coenogemus, better
mvogenion or nuvogemes (from the Greek mivs, “minng. sexual intercourse™ and genos,
“descent, race, family™).

Contrary to whal some believe, crossability between species 1s not a cheracser of each ol
these species but a *relational taxonomic eniterion™ (Dusoss, 19885) or refuc ter between them
(DUBois, 2004h) Its use does not rely on1ts bearmg informauon on cladistic relationships, but
onils measure of the overall genctie divergence between the genomes of two species after their
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separation The ability of two half-genomes to buwld together a hybrid adult organism
through the very complex processes of ontogeny cannot be due to convergence or chance, but
to the conservation of common or very sumlar mechanisms of genenic reguluation, and thisis a
much more sensible and meaningful measurement of “genetic distance™ between them than
any index based on structural similarity of genomes (DuBwiS, 19885).

A mi is a taxon of al rank genus that ncludes at least some
taxonomic species among which adult diploid true hybrids (not polyploid, gynogenenc or
androgenctic offspring) are known to have been produced, either i natural or 1 artificial
conditions, between specimens belonging to two distnet taxa, although in nature the latter
behave as normal species (e.g., mayrons or kleptons) This does not mean that a/f species
included in a mixogenus should be hybridizable, because of the characteristics of mnterspecific
hybridization 1n animals, in particular its asymmetry, non-transitivity and quick disappcar-
ance between sympatric species (for details, see DuBols, 19885), but that any other species

to have crossed with a member of the muxogenus (and
also 1n some cases other related species) should be included in the latter. Such a taxonomic
concept 15 fully compatible with the requirement that, to be recognized as a taxon of
nomenclatural rank genus, a group should be holophyletic. It just provides an additional
criterion for placing the “bar™ where to insert the “genus level” among vanous hicrarchcally
related “clades™ Dugois (2004h) provided detailed expl. and dations in
this respect. It should be stressed that, 10 be usable, the cross should have resulted in adidt
diploid true hybnids, but that the latter may be fertile or sterile. for reasons explained in full
detall by DuBois (19885).
The use of hybridization data at the “species level™ 1s different, as briefly tackled above.
Many cases are known of “good spectes™ that rarely, occasionally or even regularly hybridize
m nature vulhoul having to be dered ™ " Mayrons tn nature by
“hybrid zones™, like Bomtbina bombuina and Bombma varicgata, are not rare in amphibians,
The important pont here 1s the structure and dynamics of the hybnd zone Very schemati-
cally, f 1n the latter a bidirectional genc flow exists between the two entities, with symmetiie
bilateral genetic introgression that tends to homogenize both gene pools as a single one, they
belong in the same mayron (possibly as two distinct submayrons) Incontrast. if this zone acts
as a (possibly leaky) barner between both taxd, allowmng them to reman clearly distinet and
“recognizable™ (morphologically. moleculatly or bothy. they should be considered distnet
mayrons {Dusois, 1977, 19984),

We used these guidelines to support some of the taxonomic changes presented below
Many cases of hybridization, whether natural or aruficial. have been documented m the
S ornnignor m the last century Regardimg the crossability crterton at the nomenclatural
avel of genus, the requairement imposed by the use of the mivogenus taxonomic category ts
that no adult iy brsd (whether fertile or mlertile) be known (o have been produced between two
speaes relerred (o different taxonomic genera This clearly apples o most known cases of
successiu] interspeatfic hybridization i this famaly, which occurred between tasa referred
below 10 the sanie genus. Two problematie cases, between the genera Plowodelos and Tiloro
tritost on one hand. and among the modern Turopean newlts on the other, are discussed m
mote detait below: At the spealic Tevel. a number of subspecies recognized below are known
to be connected by hybrid zones which scem to allow free brdirectional gene fiow between
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them, In several other cascs, hybrids are known to exist, or to have existed, in nature between
two entities, but the available data do not suggest that a free symmetric gene flow exists
between them, and we recognize them as distinct species. This 1s the case in particular in
several groups of modern European newts, as briefly discussed below

TAXOGNOSES

Whereas nomina of taxa are not “defined” but “attached™ to taxa through their
onomatophores (Dt Bois & OHLER, 1997, DuBois, 2005h, 20074, 20084), taxa are indeed
“defined” (not “discovered™, as stated by some, because taxa are concepts, not objects). There
are several ways of “defining” the taxa as recogmized by a taxonomy. Most of them belong
n two major categories: (1) “phenetic definitions™ such as the “diagnoses™ traditionally
used in taxonomy. and (2) “phylogenetic definitions™ (De QUEIROZ & GAUTHILR, 1990,
1994) These different kinds of defimtions do not play the same role or give the same
mformation and 1t is useful to provide several of them altogether when defining a taxon (see
eg the example in DURois, 2007¢ Appendix) This is what we do below, so we here define the
terms we use.

We use the new term faxognosis (from the Greek taxss, “putting 1n order™ and gignosho,
“Iknow") as a general term for any defintion of a ruxon. Taxognoses are of two mai sorts:
(1} a pin siognosis {from the Greek piny sis, “nature, inborn quality™ and gignosko, “I know ™)
isa is that provides c/iaracters considered to allow a non ambi dentification of
the taxon, rrespective of any cladisuc hypothesis: (2) a cludognosis (DUBOIS, 20074, from the
Greek Alados, “branch™ and gignosho, *I know™) 1s a “*phylogenetic defimition™ of the taxon,
L&, a taxognosis that 1s associated with a cladistic hypothesis. Both these categories contain
subcategories.

(La} A chagnosts (tradittonal term in taxonomy, from the Greek diugnoszs, “distinction,
discimimation’™) is a physiognosis based on “character states™ or signifiers |ASHLOCK, [985)
that are considered Lo be differential for the taxon, 1.¢ , shared by all members of the taxon and
absent 1n afl non-members

(1b) An whiognosis {Trom the Greek tdios, “one’s own, particular, proper”™ and gignosko,

“I know™) 15 a physiognosis based on sign.fiers that are considered to provide a brief’
description or characterisation of a taxon, mcluding both diagnostic (duferential) sigmifiers
and sigmifiers shared with other taxa.
A upognoss (DUsos. 1997, from the Greek apo. “from. away from™ and gzgnosko,
is a cladognosis based on signifiers that are considered 1o be shared by all members
of the Laxon and absentin all non-members, and that are constdered. on the basts of a cladistic
analysis and hypothests, 1o be autapomorphic for the taxon Such cladognoses have alvo
recenved the long and cumbersome designation of “apomorphy-based delimtions™ (1 Quii-
®0Z & GAUTHU R, 1990}

(2b) A coinognosis (Dusols, 20084: from the Greek Aoinos. “common. kindred”. and
gignivho, " Tnow s a dadognoss based directly on the hy pothesized cladistic relationships
between tara Such cladognoses. which recened no desianauon by bt QuiRos & Gat 1hnk
(1990} and therr followers, are of four kinds Two of them, fist delined by 1 Quitros
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& GAuTHIER (1990), are based on exphait for ions of iypoth of dadistic relationshi
between organisms or taxa, and on stalements about “common ancestors”

{2ba) A “node-based defimtion” (DE QUEIROZ & GAUTHIER, 1990), or more briefly a
rhizognosis (Dusois, 20084: from the Greek rhiza, *root”, and gignosko. “I know™), is a
coinognosis defining a taxon as including all organisms or taxa stemming from the most
common ancestor of two specified organisms or taxa.

(2bb) A “branch-based definition” (DE QUFIROZ & GAUTHIIR, 1990), or more shortly a
caulognosts (DuBois, 20084, from the Greek kaulos, “stalk™, and gignosko, “1 know™), 1s a
coinognosis defining a taxon as including all organisms or taxa shaning a more recent
common ancestor than with another taxon.

As a matter of fact, statements about “common ancestors” (which 1 most cases are
unknown and hypotk 1) are not ind ble to provide ions of
taxa, at least within the frame of a given cladistic hypothesis and ergotaxonomy Both these
later definitions can be reformulated sparing the de of these unk by
using the concept of monophyly sensu HENNIG (1950) or holophyly (AsHLock, 1971) a
holophyletic taxon includes an ancestor and all 1ts descendants. Such comnognoses are based
only on the mclusion of organisms or taxa m the taxon, sometimes combined with the
exclusion of other orgamisms or taxa, without explicit statements about the ancestors. As 1t
relies on the concept of holophyly. 1t makes sense only when apphed to a gven cladistic
hypothesis. These two kinds of comnognoses, used e.g. in DuBors (20064, 2007a: Appendix)
have remained until now unnamed.

(2bc) An “inclusion-based definition™ or more shortly an enzogrosis (fiom the Greek
entos, “within, inside” and grgnosko, 1 know ™), 1s a comognosis deflining a taxon as the feasr
mclusive holophyletie taxon (r.c., based on a cladistic hypothesis) meludmg one or several
organisms or taxa. The mention of “least inclusive” 1s important here, as without this
mention the comnognosis would apply to the whole animal kingdom, not to say the whole tree
of life. Although formulated differently, 1n practice an entognosis is strictly cquivalent to the
rhizognosis based on the same included orgamsms or taxa.

(2bd) A “idirectional-based definttion™ or more shortly an enfexognosis (from the
Greek entos, “within, mside™. exo, “outside™, and gignosko, 1 know™), is a cotnognosis
defining a taxon as the most mchusive holoply letie taxon (1€ . based on a cladistic hypothesis)
mcludmg one or several organisms or taxa and evc/uding one or several other organisms or
taxa Although formulated differently, i practice an entexognosis is strictly equivalent to the
caulognosts based on the same included and excluded organisms or taxa.

Such definitions are used 1 fact for the allocation of nomina to taxa within the frame of
nomenclatural rules. Entexognoses apply to the situation of allocation of nomina (o taxa of
the three lower nominal-series recognized by the Code. which rely on onomatophores only
{combined with the Principle of Coordination). They also correspond to the situation,
described i the rules proposed by Dt Bots {2006¢) for class-serics nomenclature. of choro-
nyms. 1 e, nomma that apply to orotaxd, being based both on onomatophores and onomat-
ostases. [n contrast, n these rules, entognoses correspond to the situation of nesonyms, that
apply to metrotaxd and are based on onomatophores alone (but without a Principle of
Coordination). This rather complex point 15 not developed further here as 1t 1s beyond the
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scope of the present work (sce Dusois, 2007, 20084). The cladognoses of taxa given in
Duois (2007a: Appendix) are entexognoses.
In the present work, for each taxon erected or “resurrected”, we provide three different
an a is ((n a table) and an idiognosis.

COMMENTS ON NOMENCLATURE

ZOOLOGICAL NOMINA SHOULD BE SHORT AND SIMPLE

Many recently published cladistic analyses tmply taxonomic changes. When carried to
their logical 1 new cladistic hypotheses, denived from such analyses, lead to new
supraspecific classifications, and often require the creation of new nomina for newly defined
taxa The Code only provides a few rules and recommendations for the mode of formation of
zoological nomina, and these rules are not very bmding. As far as the Code ts concerned.
taxonomists are basically “free” to comn every nomina they like Docs this almost complete
“freedom™ mean that they should not follow any guidelines in this respect?

As a matter of fact, in the recent years, as well exemplified 1 the Avwpuipia, this
“freedom” has resulted in a clear trend to create long, unpalatable nomina. Such nomina are
often created on the basis of complex etymologies, derived from Laun, Greek or modern
terms or roots combined together Such long and complex nomina may appear to some more
“serious” or “scientific”’ than short and sumple ones, but they are not necessary. The Code
does not 1n the least requure the use of complete roots or “correct etymologies™ for scientific
nomina - which would be very difficult indeed as there are not and cannot be rules for a
“correct” dernation of a nomen from a Latin or Greek etymology. or, even worse, for 2
“correct latimsation” of non-Latin terms {for more details, sce Dusors, 20075).

The Code does not either “forbid™ the creation of long nomna 1n its Appendiy B, it
siply “secommends” that nomina **should be cuphonious and castly memarable and should not
he liable 1o confuston with those of other taxa of wny rank or with vernucular words” The
critenion of “euphony™ 1s of difficult application, as the same term may sound more or less
“euphonious™ according to the culture or langaage spoken by a person However, 1t seems
clear that a brief nomen composed of simple syllables with only two or three letters each (one
or two consonants and a single vowel) will be considered “simple and euphontous™ by all,
whereas more complex structures may not Despute the absence of rule m thus respect n the
Code. NG (1994) aptly cticized the creation of very long nomina, and gave some extreme
examples, such as the generic nomen Stcnnenkien icziechmogamanarus Dybowski, 1926 (14
syllables, 29 letters) and others, that were nvahdated by the International Commission on
Zoological Nomenclature (ICZN) for being a potential cause of “greater confusien than
untformity”™ {ANONYMOUS, 1929 1) Bewide the length proper. 1e. the number of letiers, a
nomen may be characterized by its phonetic complexity. 1.e., 115 number of sy llables or vowels.
This 18 50 because m classical Latin all vowels were pronounced separately (ke in modern
Spanish or Turkish), so that a nomen like #halmobutrachnan, which contams 8 vowels, must
be considered to consist n 8 dillerent syllables (4 « f-no-ba-ta-ch-un)
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When coiming new nomina, many zoologists scem to forget the basic purpose of these
terms. Scientific nomina are not descriptions, diagnoses, statements on the characters, distri-
bution or other characterisations of the taxa they designate They are not models, evolution-
ary, phylogenctic or genetic theories about the hypothesized origin of these taxa. They are not
praises for their authors (see Dt sots, 2008a), for the discoverers of the taxa or for the persons
to whom they may be dedicated. They are just neutral fubels meant at designating wnanibr-
guousy and wnrversally a given taxon within the frame of a grven tavononyy, i e, allowing the
automatic pointing to the taxa recognized by taxonomusts at a given stage of their research,
These labels allow storage and retrieval of the informanon accumulated 11 taxonomies
(Mavr, 1969), but they are not meant at expressing this information by themselves. As such,
nomma are fully meaningless and should remain so This 1s why the Code expressly states that
avallability of nomma “is not affected by muppropriateness™ (Art. 18), and allows a new
generic or specific nomen to be “empty of meaning”. for example for being “wt arburar)
combmation of letters provided this 1s formed to be used as a word” (Art 11.3).

Famous examples of “empty nomma” include the crustacean generic nomina Amlocra,
Cunolira, Crroluna, Conddera, Nelocira, Nerocila, Olencire and Rocmela, all created by LTACH
(1818, 347-351) as anagrams of the surname “Carolina” or “Carolme”. they are all short,
euphomous. and fully appropriate for zoological gencra. The same system could appropri-
ately have been or be followed m many other generd. Thus, if the genus amphibian genus Bufo
had to be dismantled (a debated question not discussed here), why not use for the new taxa
anagrams of this nomen, like “Bofu™, “Fobu" or “Fubo™. or simlar but shghtly different
nomina hike “Bufa™, “Bufus™ or "Fufo™ (the latter used already twice. but madvertently and
theretore as an incorrect subsequent spelling, by FANG & ZHa0, 1992. 86). rather than coining
long unpalatable nomma?

1t 15 certatnly praseworthy for an author to have cared for a new nomen to be derned
from an identified etymology (but then this should be done correetly” sce Dunos, 2006¢,
2007¢), but this1s much less important than the nomen being grammatically correct regarding
1ts number (singular or plural according to the rank, sce 1ansois, 20094} and beng short,
cuphonious in all I and “casily hle”

Scientific nomina are not an amm n themselves, but foohs that are used In various contexts,
Once comed., o new nomen will appear not only in taxonomc and phylogenetic publications,
but also n all the scientific and non-scientific iterature. 1n titles, oflicial documents and hsts,
¢le., published and distributed over the whole planet. that will deal with the organisms it
designates. As such, 1t1s much more important that nomima be short, simple and euphonious
m all languages of the world than “full of meanmg™ and “strctly formed™ from an etymol-
ogical pomt of view Because of the rufe of priority and of the nottenc fatural fornder effect on
which the nomenclatural rules are based (DUsors, 20054), a nomen, once cregted. cannot be
changed by subsequent authors and can be so only by a spectal miersention of the ICZN
using s Plenary Powers, a very rare and heavy procedure [ 1t 1s the first one available for the
taxon 1t designates, tus nomen will have to be used by all authors who will deal with this
taxon When they are used n non=spectalized literature, long and comples nomina are
certainly not a good “publicity” for taxonomy, especially mn our tmes when this saentific
disciphine i~ facing diffliculties (Wininir et al L 2004: Panial & Dr 1a Riva, 2007) When
comng new nomiid, zootaxenomists should therefore care lor those being short and simple
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This 15 particularly true for nomna designating “exceptional” or famous organisms,
which will have to be mentioned hundreds of times in the non-specialized literature, on the
web and 1n varous other medias. This also applies to generic nomina that are at their creation,
or are likely to become later, the basis for familiat nomina These considerations were clearly
not taken into account by some authors who created long nomina for such recent discoveries.

The trend to con long and unpalatable nomima 1s particularly obvious m the class
AnPHIBIA, bemg even stronger for fossi taxa Do we really need in zoological nomenclature
specific nomina hke thoracotuberculatus (8 syllables, 19 letters) or acanthidiocephedum
(8 syllables, 18 letlers), generic nonuna ke Amphignathodontowdcs (8 syllables. 20 letters) or
Saesesoederberghia (9 syllables. 18 letters), familial nonuna like Psrt poPHLEGLIHONTID AL
(10 syllables, 22 letters) or Cazverocrpuarriripie (9 syllables, 20 letters) or higher taxa
nomina Like Hyparnossavasorowet (11 syllables, 22 letters) or PALAEOBATRACHOMORPHA {9
syllables, 20 letters)? Taxonomusts should also certainly avoid commng particularly highly
repetitive nomina hike Ogalafuhatrachus (7 syllables, 16 letters). Although such nomma are
mdeed « very small minornity among the many available nomina of AvipHisia, they tend to
become more and more common, at feast in some taxononue groups. This can be exemplified
by the generic nomna listed by FrosT et al. {2006° 175, 213-214) in the families Bt tovpar and
Suravanprip ik as recognized by them The 50 nomma listed w thewr Berosimpar have from 4
{Bufo) 10 16 letters (Dundrophrymscus and Mclanophry mscus), with a mean of 11.3 and a
median of 115 The 18 generse nomina histed 1n thetr Saz 1143 pripar have from 6 (Chiops) to
15 letters ( Ly crasataniandra), with a mean of (0.7 and a median of 11 @, butf the 20 nomina
of foswil genera of this famuly (Estis, 1981, Vine zit, 2008) are added, the maximum among
the 38 nomina raises to 18 letters (Cryprobranchic s and Palucosalaniandr vy and the mean
to 11 6. the median remaumng 110 The difference m the median number of letters between
these two families s not significant (Mann-Whitney U test, U - 928, P - 0 852) In both
famuhies, a clear trend for an mcrease m the length of noming over time sice 1758 can be
observed (fig 1)

In contrast, the 37 nopuna of R rvin 1 Iisted by 'Rost et ul (2006: 248) only have from
3 (A to 13 letters (Preudoamolopy) with amean of & 5 and a median of 8 0. The d.fference
between the Bt rovinir and Riun e 1s highly stgmificant (Mann-Whitney € test, { - 705,
P <0001, and that between the Sar v evpren 14 and the Rovsoar as well (Mann-Whitney U
test, £ = 258 5. P <0.001} No clear trend for the merease in the Iength of nonuna over time
wan be observed i the Rovoo (lig 1) This important difference 1 not due to chance Ttis
cearly related to the fact that rather numerous gonerie nomind of R ovo u were comed rathier
recently, n particular ina paper by DUsois (1992), with the clear intention to make them short
and sumple  a pomt that has escaped the attention of most authors who have commented
this work e g . INGLR. 1996) In contrast. the reeent creation ol many generic nomina ot
Suu v and espectally of Burov.s 1. by several authors, was cearly made without any
concern for this problem

In our opinion. Tor the sahe of communcation with tne whole community of zoologists
and nen zoologists, tis merease m the length of generte nomina i many famthies should not
beencouraged. and tuture nonna 1o be comed should be shortand simple: Thisis the case ol
the new nomima proposed below As a rule of thumb, we would sugzest that sp
and higher nonina should mclude @ masimum of X-12 letters (preferably less) an
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Fig 1 Numbers of letters n the genus-series nomund of three amptubian families { Bt sonmar, Raxipaz,
Sz wsrasprmar) as recogmized 1 FROST et al (2006), with addinion of the fossils in the Sz 4114
prin 4t {see text), as well as in the ergotaxonomy of the fanly Sz v 9snrin 1r adopted at the end of
the present work (“Salamandnidac naw™) Each genus 1s plotted accordig 10 its number of letters
and publication date, and regression lines over time of the number of letters are shown for the four
groups of data,

4-5 syllables as defined above (preferably less), the latter being mostly composed of one or two
consonant(s} and one vowel, as this 1s more hikely to be euphonious 1n all or most lu es.
This should probably not become u “rule™ of the Code, but 1t would be a useful addition to its
commendations”™ This rule of thumb can be used as a gudelne by all taxononusts
working nowadays.

How can nomina be shorter and simpler, without completely losing their etymology and
“meaning”™? There are several ways to do so, four of which at least can be lughhghted

(1) The use of more than two roots for a nomen should be avorded, as ths always results
m long nonuna { dlfomesotriton, Bradn tarophy vs. Pseudiivmenocdin us)

12) For comng nomina based on two or more different roots, nothing m the Code
requires 10 combine the complere roots Such nomima can vabdly be created by combiing
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parts only of the roots, as exemplified by many generic nomina of Amewisia (e.g . Afrana,
Grobma, Kurixalus, Megophrys or Telmaisodes), including several ones recently created in the
UroDELA (see e.g. PaRRa-OLEA et al., 2004, McCRANEE et al., 2008). Generic nomina hke
Lycigsalamandra, Nasikabatrachus or Paramesotriton are unnecessary long The virtually
same nomina would aptly have been coined as “Lyciandra”, *Nasikus™ or “Paratriton” (none
of which 1s preoccupied).

(3) Among several roots that carry the same message, preference should be given to the
shortest and simplest one € g.,1n AMPHIBIA, “rana” instead of “batrachus” or “bufo™ instead
of “phrynus”™.

4) An efficient way to reduce the length of nomma 1s to avoid adding long, useless
endings to their basic root: thus, a specific nomen based on the name of a locality, region or
country can well be comned by simply using the name of this place as 1t is, placed m apposition
to the generic nomen, hence invariable, This avoids adding long endings i -ensts, -ense, ~cola,
-teus, ~fca, -tcumn, ~ianus. -tand, -ianum, etc. Additonally, this precludes potentizl grammatical
mistakes of agreement 1n gender in case of transfer of the species to another genus. We think
this should become a recommendation of the Code, and that its current Recommendation
11a, stating that “An unmodified vernacular word should not be used as a scientific name”
should be suppressed The recent decades have witnessed an unprecedented increase 1n
the number of specific nomina ending m -ensis, especially in some countries, which provoke a
real indigestion to people who are sensible to the aspect and fength of nomina, and this should
certamly change. We may be special, but we much prefer short specific nommna based on local
geographical terms hke Awbria masako (6 letters), Colustethus rorauna (7 letters), Phrynopus
carpisit (7 letters), Runa druata (6 letters) or Rana rara {4 letters) to unpalatable ones like
Bolioglossa  guaramacalensss (15 letters),  Crotaphatrema  tchabalmbaboensts
(17 letters), Megophris wuliungshanensis (16 letters), Scutiger mokokchungensis (15 letters), or
Hyalmobatruchin guanrarepanensis (16 letters, not to mention the 17 letters of the generic
nomen'),

A final recommandation that we would like to offer regarding the formation of new
nomina concerns the grammatical gender of nomma of new subgenera. All the history of
taxonomy since 1758 has shown 4 general trend 1n the progresstve upgrading of ranks of taxa®
what was a species in Linnal Us (1758) has now often become a genus or a family, what was a
tamily 10 LaTriiLLL {1825) has often become an order or a class, etc This trend has
accompdnied the drastic merease in the number of named species and 1n our knowledge
concerming the organmisms. This upgrade in ranks poses no theoretical problems for taxonomy.
as ranks do not carry wny biological, evolutionary or other mformation and are purely
arbitrary, just expressing the hicrarchical structure of taxonomy and sistet taxd relationships
{Dupos, 20074, 20084) However. one of the results of this trend is that, regularly. subgencra
or speeics-groups are elevated to the rank of genera A particulanity of zoological nomencla-
ture 1s that speafic epithets must agree m grammatical gender with then generie supstantives,
When a spectes is transferred from a genus to another whose nomen has a ditferent gramnia-
teal gender, the ending of the speetfic nomen. i 1H1s an adjective o1 4 participle, must often be
modificd. and some zoologists have difficulues domg this, so that mistakes are regularly
published in this respect. One possible way to avord such errors is to care for new subgenerie
nomina having the same grammatieal gender as that of tne nomen of the genus We cared for
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this below, but of course, when a subgeneric nomen is not a newly coined one but 1s
transferred from another taxa or “resurrccted”. nothing can be done in this respect as this
nomen cannot be modhfied

NUCLEOSPECIES DFSIGNATIONS FOR GENERA

Nucleospecies (“type species™) designarions for genera are crucial acts m zoological
nomenclature. Because the nomenclatural system of the Code 1s based on ostension using
h and not on | defini of taxa (see DuBors, 2005h, 20074, 2008d),
a genus nomen applics to any genus-series taxon mncluding its nuckospecies, whatever
diagnosis or definition of the taxon designated by this nomen had been given onginally
Before working on the gencric taxonomy of any zoological group, the first thing to do 1s
therefore to identify the nucleospecies of all nominat genera referred to this group. We did this
for the family S+ 4w4vnrip 17 and we then realized that, just Iike for the faruly Ravioar a few
decades ago (DuBois, 1981), among various nomenclatural errors repeated uncritically in the
Iiterature. a number of nominal genera sull had no nucleospecies, and could therefore not be
properly allocated to taxa We therefore designate nucleospecies for all of them below.

ono

The rules of the Code d I designations require to follow a strict
“order of precedence” among several posslbl]mes (Art. 68). (1) original designation, (2)
ongnal monophory. (3) absolute tautonymy: (4) Linnacan tautonymy, (5) subsequent desig-
nation, (6) subsequent monophory As defined by the Code, the situation (2} of origmal
monophory should be strictly understood as meaming “ncluding a smgle vahid species™,
respective of the fact that this species may or not melude several subspecics or synonyms (see
below under Nezresgurs) These six possibilities are the only ones recognized by the Code for
nucleospecies designation This excludes for ple designation “by il " (sce below
under Trzenis) The existence of an order of precedence among these possibiliies means e g
that i (11 apphes, then (5) cannot apply. etc. The cases (3) and (4} are rare and apply only to
old generic nomina published by Limnacus or just subsequent workers, In the famuly Sir i+
irvpein 1#, only the cases (1), (2) and (5} are encountered Attention has to be grven to the fact
that the chowe of a nomial species for subsequent designation 1s limuted to the “origudy
cluded speces”™ of the nommal genus. As defined by the Code (At 67), these nominal
spectes are aither “those mchuded m the won v establshed aommal genas o subgeme™ (Art
67 2 yor, 1f no nomina. species was ongimally metuded ot gwhich s aceeptable until the end
of 1930, Art 13 30 “the sl species that were fist subsequeently and cxpresty micluded m
(ATt 67 2 20 This means that 1 a nontnal genes was ereated without meladed species, any
spevies can be subsequently meluded 1010 11 cren of descrid and naned afecs this noned
grms This precision s given here because we tse this possibility below Another impottant
preciston 15 that the “wregamath mchaded speces”™ cover all the nomunal species listed by the
origmal author as belongimg m the genus, not only those considered valid by this author. 1 ¢
also including the synonyms.

Accoramg 1o the Code, whenever several nomima ate hnked by a refereon of neompn e
imvohang an archaconym and one or sevetal neonyms subsequently proposed for 11, all tese
nomina have by def.mition the same nucleospecies. whether this species was tirst destanated as
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nucleospecies for the archaconym or for any of tts neonyms (Art 67 8). This rule also hus
in the generic lature of the Saz

Finally, it must be stressed that, by definition. a neonym can have only one archaeonym.
It is impossible under the Code to consider that a nomen has been proposed as a neonym for
two o1 more distinet nomina (except (n the improbable case where they would already all be
linked by a relation of neonymy), as this would result 1n the same nomen having severat
disunct onomatophores and appearing in several distinct synonymies’ A given nomen must be
ascribed 1o a single synonymy, because. 1f it was indeed the synonym of several distinct
nomina, this would mean that the latter also are synonyms *. Therefore. whenever a new
nomen is published with a statement that 1t 1s meant at “replacing” two or more older nomina,
this must be understood nomenclaturally as a double operation: (1) a subjective synonymi-
sation of these two or more older nomina, (2) the creation of a new nomen for a new taxonand
the inclusion of the two or more older synonyms tn its synonymy. In the case of a new generic
nomen thus proposed, its nucleospecies has to be established on the basis of the nomnal
species included 1n the new genus hence created.

THE NOMENCLATURAL STATUS OF WT BSITES DFALING WITH AMPHIBIA

Scveral websites are now available online dealing with the Avierisia, including three
very famous and useful ones. Amphubian Species of the World (ASW below) [http #/
research amnh org/herpetology/amphibw/], AmplibiaWeb (AW) [http amphiblaweb.org/]
and the Global Amphtbun Assessint (GAA) [http/iwww.globalamphiblans. org/]. Many
batrachologsts, zoologists and laymen use these three sites to find information about amphi-
bians, and a tendency has developed in the recent years 10 quote these sites m scientific papers
and to include their addresses i reference lists. This 1s problematic because websites, being
labile m their content, cannot constitute permanent scientific iblographic references
(Dunois, 20035). The same website can be consulted at dufferent dates. and, except for a few
persons who “followed ™™ daily the site or stored 1ts data 1 @ way or another, there exists no
possibility today to know what was the content of this site at the given date, even it this date
1 provided with the reference (which s not always the case} Thus for example. 1 the book of
Herchins etal (2003). two of the sites menbioned above are cited in reference ists of some
contributions, as having been consulted at the followmg dautes: ASW on 12 April 2002 (p 94).
19 Apr.] 2002 (p 130). 8 May 2002 (p. 117). 15 June 2002 {p. 88) and 19 November 2002 (p.
44, and AW on 12 Apnl 20602 (p 94), 8 May 2002 (p 3831 and [9 November 2002 ¢p. 443),
Tt s impossible today for most * normal™ users to hase aceess 1o the ongmal docoments
relerred 10 by these " references™. The latter may be useful 1o Lnd & website providmg some
mformation, but this mformation changes with time, so tiey dare useless as Creferences ™ to
“publications™ m fact. they simply amoant to mentioning a * personal communication™. o
Tetter or 4 manuscript by « colleague, and o such they should not appear m bibliographical
reference lists (DUBos, 20035, 2004q).

T I here exals d Eare NCPON 10 LIS IO | 1 8P Cmelion Lol €12 w0« spec me s that alet 1y show
o he e peabe hybid mast by setared o 1he sRomms ol bot 135 parent , species [wo spec o nomns @
renithiseasemthe Soe0 s Drter B el e da Denonl 1867 6 {0 s it Pelidut 380
¢ reated Tor spect iy 1w Ivbids betwean £ s ot (ot 1768, wd £ s
e 1 G b 3005 <0 Bose va no e st d stane 1 both 1herr sy 10my 1mics bt Wit o « car
mdiation that they app.y to mterspecilic hybrids. e g usimg the sign x
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Although these sites always appear on top in any “Google search™ and although many
people think that they are more of less “official” and have the strong status of basic,
unavoidable references. they are not. The G.4A site is the only one to be 1n some way “official”,
as 1t presents the categories of threats of amphibian taxa as recognized by an international
orgamization, the International Union for the Conservation of Nature (IUCN). The other two
sites are only private sites, documented and maintained by private teams of people or even by
a single individual, They are certamly very mteresting and helpful to everybody, but the
information they contain should never be taken for granted and uncritically accepted as vahd
or authorllauve This 15 clearly shown by the fact that all three websites present different,

1ble information. ding the accepted phyl and taxonomy, the
valid nomina of the taxa, the distribution of the species, etc.

This can be illustrated easily In early November 2008, one of us (AD) just chcked on the
name of the first country in the lists of countries of these three sites, which happens to be
Afghamstan. The three sites provided different lists of amphibuan taxa occurrmg m this
country, with different nomina and distributions 6 species in GAA (Butrachuperus mustersi,
Bufo stomaticus, Euphlyctis cyanophiycris, Hoplob hus tigermus, Pag L Rana
ridihunda), 9 species i AW (Bufo latastii, Bufo oblongus, Bufo pscudvradder, Bufo stonuaticus,
Bufo variabilis, Euphhyctis cyanophiyens, Paa sternosignata, Paradactylodon mustersi. Rana
rufbunday and 11 species 10 ASW (“Bufo™ olvaceus, " Bufo™ stomuticus, Chrysopad sternosi-
ghata, Euphlwm 14 )unophl\cm Hoplobatradhues nigermus, Pavadactviodon muxlw st PLInp/U -
Jax i talea oblongu, Psewdepidalea pen zowi, P
Pseudepidalea mlum’nsn) The only nomen which appears wdentical 1 the three hsts 1s
Euphiyctis ¢ anophdy ctis. The ditferences result either from simple nemenclatural disagree-
ment, or from real taxonomic divergences, or from use of different distributional data on the
spectes (in particular mcorporating unpubhshed data, especially in G4A4) Any user of these
websites should therefore make is/her opinion about the information they provide, which
often requires the recourse to external references. The contents of these sites should therefore
never be considered as a “norm™ that should necessarily be followed (e g . regarding the vahd
nomina of taxa) 4.

As concerns zoological nomenclature, these websites (as well as other sunilar ones) pose
4 particular problem' the new nomenclatural acts that they inevitably contam are not
nomenclaturally available and should not be guoted m paper publications. As defmed by the
Code (Art 8}, 10 qualily as a “puhlished work™, a publication “unist have hoen produced i an
edrtion comtamnmg smudiancomsty ohtamable copies by a mc thod that assures mumerows wentical
and dirable copies” (Art 8 1 3).and of “produced after 1999 be amethod ather than pronimg on
paper” U et contama siatement thar copies cmnducdig o published ) have beende postied i at
Jeast 5 major publich accessible libvaries v hichare wentifred by name mthe work tsel ™ (Art 8 6).
These condittons exclude a.lworks that are “published™ only online. without & printed version

Nomenclatural acts are of various kinds. eg  correction of an incorrect onginal or
spelling; new ¢ ion or more generally new onymorph; chunge of ending

3 Trowcalls. after these nes had beon witien the thad of Lic thiee webstes mentionad abose {6 1 1)
Cosed Gapperenty 00 December 26005 s mteal was Lensuried o aiotha webwite hup/
wnty Lenred] oz aph bars We did notchack whether (e Uit was complote or ot a1d whetner 1
amplied content Mot ons o 1ol bt this ponats o 00 relesancs of oar anales above ponting to the
“lability ™ of websites and thetr S5 as pernudnent referene,
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following a change of generic allocation for a species-series nomen or of rank for a famly-
series nomen, designaiton of a lectophoront {lectotype) for a species or of a nucleospecies for
a genus; etc Strictly speaking, most of these actions (¢.g . the creation of a new combmation)
do not have “nomenclatural authors™ but only firsr-users (DU BOIS, 2000). Nevertheless, many
checklists, catalogues and revisions provide the first-users of all onymorphs 1o their synony-
migs or fogonymies (DUBoIS, 2000). their authors should then refrain from crediting the new
onymorphs to these websites, becanse they are nomenclaturally unavaitable there, 1.e,, “non
existent” m zoological nomenclature. Any author who mentions an onymorph as having
appeared 1 one of these sites becomes m fact, in strict nomenclatural terms, its first-user.

As tackled above, in our present discussion id weare
particularly concerned by the problem of nucleospecies designations for all nomunal taxa that
have not yet received such a designation. In this respect, the website ASW 1s particularly
unreliable. The first version of this work, published as a book (FRosT, 1985), contamed a very
high rate of errors and omissions {from 0 8 t0 90 9 ° . according to the kind of nformation,
witha mean of 33.3 "o over 18 1tems) that required the publication of a long st of corrections
(Durols, 19875-¢) Most of these corrections have been incorporated in the website, but many
other “new” mistakes, especrally errors in the synonynmues, have been added. so that this
website cannot be used blindly as a sohd nomenclatural reference for amphibians.

Generic synonymies in 45 W present mformation on past nucleaspecies designations, but
also sometimes unpublished data Such new designations, or onginal *identifications™, of
nucleospecies that appear in this site are nomenclaturally unavailable and should not be cited
1 serious taxonomic works. In other cases, 4ASW acknow ledges the fact that no nucleospeaes
designation already exists for some generic nomina, and meludes these nomina 1n several
synonymes (those of the gencra contaiming the onginally mcluded species of the normunal
genus), which 1s highly confusing and nomenclaturally impossible, as shown above. The only
proper allocation of a generic nomen that suill does not have a nucleospecies 1s as an “meertac
sedis™ at the level of the higher taxon (tribe, subfamily. famuly, etc.) that (s considered to
include all its possible nucleospecies (¢ g.. all its orignally weluded species).

Another related nustake cons.sts 1n considering that i given generic nomen can be a
neonym for several distinct older genera altogether, wlich 1 impossible for reasons explained
above Such nomina are in fact brand new nommna, and, if no sebsequent nucleospecies
designation has taken place. they must alvo be consdered “mecrtae sedis™

Fmally, atiention shouald be called to the fact that, besides these erroneous statements,
some of the basic mformation given i ASH concerning some nucleospecies designations 1y
neorrect, as exemphitied below m several cases m the salamandnds,

For the ime bemg, At § of the Code clearly states that @ new nomen or nomenclatural
act only published online has no nomenclataral avardability, which is quite clear Plans exist
however to render available some nomma and acts published online wrder particidar ¢ ondt-
Hots AANONYMOL s, 2008). L nderstanding these conditions may be easy for members of the
[CZN or *professional taxenomists™, but notso lor all laymen wnd unspectalized wsers of the
web, who will be tempted to consider as “nomenclaturally available™ any nomen or nomen
catural act gathered on the web. 1 ss therefore easy to predict that. (f these projects were
mdeed mpiemented, a petiod of nomenclaural confasion 6f not chaos) will open, regarding
which nomime, lectophoront er nucdeospeaies destgnations, are avatlable and vahd
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‘THE NOMINA CREATED BY DE LA CEPEDE (17884-b)

One of the major functions of the Code, as stated 1n its Preumnble, is to “promote stabiliry
and universahity m the scientific names of antmals”. The ICZN. which 1s in charge of updating
the Code and of dealing with problematic cases, ofien claims to care for “nomenclatural
stabuiity"” and for this reason, in the recent years, has given more weight than m the past to
“usage” against the Principle of Priority, which poses vanous problems that need not be
discussed here (see DUBOIS, 2005, 2008¢} However, 1n some recent cases, this Commission
has indeed taken decisions that go in the exactly reverse direction, for reasons that are difficult
to understand, but which may have more to do with the egos of some persons than with u
concern for “nomenclatural stability™. Thus, in the same period when this Commission
“suppressed”” a famly-series nomen to “protect” a completely obscure tribe nomen that had
been used ondy 16 fimes 1n zoological nomenclature since 1758 before the application for 1ts
conservation (Dusois, 1994, ANONYMOLS, 1997), the ICZN suddenly decided (Anonymors,
2005) to deny nomenclatural availability to all the amphibian and reptilian nomina created in
the very famous books by b 1A CipEpL {17884-h), quoted thousands of times since their
publication, despite clear warnings against “u rigid application of the Rules to old. well-hnown
zoological works™ (Bolr & DuBors, 1984) and despite “strong obyection 1o the suruciure and
content of the apphcation” by one Commussioner * There 15 no doubt that, if all nomina n
these two books had to be suppressed because of a few questionable species nommna not
written under binominal form. although clearly mcluded m genera, then many other nomina
that have been in universaluse for more than two centuries should also be “suppressed™”. Bour
& Dusols (1984 gave the examples of the works of Sciwossir (1768) and Bobpparr1
(17700-h. 1772 b), and an even more carwatural one can be menttoned (D sats, 20055 426},
the book of Lat kex1 (1768). universally used as the startmg point for the nomenclature of
Antermis and Repminia, contams spectfic nomuna that are lully unaceeptable under the rules of
the Code, such as *Chamaelca bonae sper™. ™ Coluber vipera anglorn™. " Vipera Francrsat
Redi™ = Vipera Moss Charas™ or “Comstrictar rex scrpentum” Certainly “suppressing™ this
book would m 1o way “promote stabifiy i the scentiftc names of anonad”, but the same
was entirely true for Dt LA CEPEDE's (17884-5) books,

Be 11 ats 1t may. we think that. to avord the progressive implementation of a “nomencla-
tural chaos”™ which would no doubt result from all authors following “thew own rules™ (see
examples 1 DUBO, 20060 2007¢ 20081, zootaxonomists should care to follow strictly the
Code and the decsions of the ICZN even when they were not m fasour of the latter Even if’
an overshelning magonity of them, 1l they had been consulted, would certamly not have
agreed with the “suppression” of these boaks by a small team of “nomenclature specialists™,
European herpetologists will now have to change therr habuts and stop using de la Cepede’s
nomma In many cases. these nomma can be replaced by identical nomma used m Bossa-
TERRE (1789110 a1 book that was largely aerned from i 1y Ciplpr's (173880-h) books, butin
a o other vases this s not possible, when Bonnaterre had changed de la Cepede’™s nomina,
which clearly results in nomenclatural instabtity

AN L ceatseats thu ot e sast see DU 06N 367 309 Lhe weaberations o Lhe
bun g “secret”. the mternational community of zoologists was not ntormed of the nature of these
whr s n0r ot thereplies Wi oV IBE L e 10 s i e 10 Comat e, (he Con missionsrs not o
slare them
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This 1s not the case, fortunately. in the Sazasraspriae Two species-series nomina comed
by DE L4 CEPEDE (17885), that have been used in all checklists of species of this famly and in
all faunae of Europe or European countries for more than two centuries (e g., MERTENS &
WERMUTH, 1960b. THORN, 1969: THORN & RaFFAELLI, 2001, RAFFAELLL, 2007), niust now be
credited 1o BONNATIRRE (1789) e fra terresins and Sale i’ 1 In the
latter case, the change 1s only one of authorship® the onomatophore {a single specimen kept in
the Pans Muscum under number MNHN 4658, THIREAL, 1986, 76) and the onymotope
{Vesuvius. Ttaly) are not modified, as BONNATERRE {1789" 62} clearly stated that he had
borrowed his description from DE 14 CipiDF {17885) But the same does not apply to the
nomnal species Sufaniundra terresirts For this species, DL LA CEPEDE (17885 194) considered
a very wide distribution, melading most of Europe {*tunt de pay s de Fancien monde, et ménie
d de trés-havies latitudes™), and did not state the origim of the specimens observed by him tn
the **Cabmet du Roi™ (now the Paris Museum), so no precise onymotope was originally
wdentified. Ersr17 (1958: 136) designated Normandy (France) as “terra typica restricta™, but
this onymotope 1estniction, followed by all authors until now, not being associated with a
lectophoront or neophoront designation, 1s nomenclaturally void (DuBols & OHLER, 1995
146, 1997 312). BoNNATIRRE (1789 62). when he redescribed the species under the nomen
given 10 1t by Dk LA CreEDE (17885 456}, precised that he had wiitten his deseription on the
basis of two specunens he had observed on L1 October 1788 at Saint-Geniez en Roucrgue
(now Saint-Geniez-d'Olt, Aveyron, {'rance, valid onymotope) Therelore, Safumandra tevres-
n1s Bonnaterre, 1789 has a precise onymotope. which 1s distinet from, and actually quite far
from (about 600 km 1n straight ine) that unul now accepted for Sufwmnandsa terrestits de la
Cepéde, 1788, Very fortunately. both localtties are cluded an the distribution currently
accepted for the subspecies Sulameandra whamandia terresirts, so this nomen remains the valid
one for the same taxon.

THE NOMINCIATURAL STATUS O1 T URODELAN GI NERIC NOMINA CREATI D BY RATINFSQUI
(1815)

When 1t became consensual among batrachologists that the ™ Tremas viriger1s species
group” should be recognized as « distinet genis, two dilferent nomenclatural solutions to this
problem were offered Mostort & Hirri ko (2004 513 proposed to use the genenie nomen
I soutens Bell, 1639, whercas LITvINCHUK et al (2005 317} proposed to use the nomen
“Lopiunus Rafnesque, 18157 Howeve., as noted by Scoxsm i g (2004 25), the latter nomen
15 a4 gymmonym, unavailable m zoological nomencluture. This 1s also true for Rarnesoun s
U818y nomma =~ Uowmns' and " Palonteas™, but not lor has nomen 7rinis, contrary 1o the
statement by Scrvipinir (2004 23) lollowed by Seiasroick & Crocurt 2007) This
deserses a few explanations.

In all his pubbcations. and particalarly i his T81S work, Rarmasoun rgorous,y dsed
aaery precise way of propos.ang his new genenic nomina, with two disunet situations that
have ditferent nomenclatural consequences nowadays {DUBOL, - preparation) Al s
new nonuna were followed by the letter "R ™ whien meaas that he clamed authorship
lov them But then some ony were immedeately followed by another gener nomen This
mode ol notion, very commen m taxonomie works at the begmnang of the 19' centary
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(see eg Dusois, 1987d), means that the new nomen was proposed as a neonym for the
following one. However, some other new nomina in RAFINESQUE (1815) were neither followed
by another generic nomen, nor by the nomina of included species, nor by a dldgnOSIS or
description of the genus: such nomina are indeed gy L in
nomenclature.

RAFINESQUE (1815: 78) listed five genera in bus famuly Trirovix, as follows “G. 1. Triturus
R. Triton Dum. 3 [for 2| Salamandra Lac.3 Palmitus R. 4. Lophinus R. 5. Meinus R. [sic] .
There is a single, straightforward, interpretation of this presentation® (1) he recognized the
genus Salumandra as used by Dk LA Crpipt (17884, 456), which 1s 1n fact a subsequent usage
of the generic nomen Safuntandra Laurenu, 1768:(2) he proposed the neonym Triturus for the
generic nomen Trifon as used by DUMERIL (1806), which 15 n fact a subsequent usage of the
generic nomen Trion Laurenti, 1768, this neonym s fully available in zoological nomencla-
ture; (3) he proposed three gymnonyms, * Lophtnus™, * Memus™ and * Pabimtus™: bemg devoid
of any description, Il!dlCdllOn or mention of nommal specics included in the taxon, these three
nomina are ilable in ical

F11ZINGER (1843, 34) designated Truron cristatus Laurenti, 1768 as nucleospecies of
Triton Laurenti, 1768 Thus doing, he also designated the nucleospecies of all the nconyms
proposed by subscquent authors for the latier nomen for 1ts being preoccupied by Triton
Linnaeus, 1758 (Motlusca), which are four m number. Truurus Rafinesque, 1815; Moige
Merrem, 1820; Orucurus Leuckart, 1821; and Tritonella Swainson, 1839 {a nomen 1ignored by
most authors until now e g, GARCia-PaRfs et al . 2004). All these nomina are objective
synonyms and the valid nomen of the genus including Triron cristatus Laurents, 1768 15
Triturus Rafinesque, 1815,

Despite their being nomenclaturally unavailable, the three other nomina created by
RAHINSQUE (1815) need nucleospecies, 1n order to be allocated to the synonymy of a single
valid nomen (sce below) Fortunately. despite the absence of diagnoses and included species.
clues exist for the designation of these nucleospecies.

Firstof dll, we are guided by the fact that one of these three nomina was “validated ™ later
on, by Gray (1850, 27), who recogmzed a genus Loplinus and provided a diagnosis for it,
thus making 1t nomenclatorally available Although Gray (1850 27) expressly creduted
this nomen to “Rafinesque™. the latter 1s not the nomenclatural author of the nomen The
Code expressly states that the author of a nomen is not the person who comed 1t but “#he
person who fust publishes i (Y ia way that satifies the crterta of wadahilin ™ (Art 50 1)
Gray (1850 26-28) referred two nominal species 10 his new genus Lophunes Salameandra
pnctata Lateedle, 1800 and Salwmandra palinata Schinewder, 1799 None has been subse-
quently designated as nucleospecies, so that proper taxonom allocation of this nomen has
remaned impossible unul now We hereby designate the nominal speaies Selamandra punc tatca
Latrelle, 1800 31 as the nacleospecies of both ~Lopfmues™ Ralinesque. (815 wnd Lophais
Gray. 1850 (new nucleospecies designations) These twe nomima are therefore now lmhed by an
objective synenymy, and they are both mvalid objective new synonyms of Lissositon Bell,
1839 (nucleospecies, Salumandia pinciate Latredle, 1800, by subsequent designation ol
Frizinair, 1843: 34)

As lor the other two gymnomvms created by RaTsesort (18150 they were not “val-
dated” by subsequent authors. bt they may be so or muzht be so i the future This may be
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useful m case of need to recognize additional genus-series taxa within the group of Europcan
newts, e.g for taxa at rank subgenus or even at lower ranks such as infragenus, should the
Code later allow the use of such ranks. In such cases it will be useful to know the nucleospecies
of RAFINESQUE's (1815) nomunal taxa, in order 1o use the same nucleospecies for the same
nomen once vahdated by p jonofad definition or description. For this reason
we here designate nucleospecies for these two gymnonyms.

By itself, the nomen ** Pafimitys” Rafinesque, 1815 (not mentioned n ASW) suggests that
it was mtended for the palmate newt. We hereby designate the nomunal species Lacerra
helvetica Razoumowsky, 1789, 111, 1ts now vabd nomen, as nucleospecies of this gymnonym
(new nucleospecies designation). The latter 1s not “revalidated” here, but could be useful for
“revahdation™ 1f this species had to be taxononucally scparated, as some level of the
genus-series, from the other species of Lissorriton For the time being, this gymnonym has to
stand in the synonyrmes of the latter nomen (new synonymj}, both as genus and subgenus.

As for the nomen “Meinus™ Rafinesque, 1815 (histed in ASW as a synonym of both
Lissotriton and Triturus), we indeed “revalidate™ it below, for a subgenus of Lissorriton.

PROPOSED TAXONOMIC CHANGES IN THE FAMILY SALAMANDRIDAE

We identified taxonomic problems at different levels in the famuly Sazaseavoriar After
a brief presentation of these p we offer new and latural proposals
for this farmly With the data currently available, ali the taxa we recognize appear to
correspond to robust holophyletic groups.

SUBFAMILIES

Several authors in the past have recognized two major groups i the S vivorinai: the
“true salamanders™ (Sazasranpgivar) and the “newts™ (Prre roprirvar) However, recent
works, based on both molecular (LARsON, 1991, TiTu s & LARSON, 1995, LARSON el al , 2003,
MonTORI & ITIRRIRO, 2004, WitsRoCK ¢t al., 2005, 2006. STINIARTZ ¢t al , 2007, Z11anG et
al, 2008) and skeletal (VincziL, 2008) data, suggest that the genus Swhwnandrima, and
possibly the poorly known fossil genus Archaeotr tion, should be recognized as a third distinet
Iineage (RArrarLLL, 2007: 150, 343), the “spectacled salamanders™ This s acknowledged
below by the erection of a third subfamily (for which the nomen S i 1srvprivi s 1s already
avatlable) for these two genera,

TRIIII"\ SGBTRIBES ANDY INERATRIBIS
Within sublamilies, the situation 1 rather simple concernmg the relationships within the
“rue salamanders”™ (Sur nanen ) All recent molecular studies (Trics & Larsox, 199,

Vet al | 1998, Wiiskock et ], 2001, 2006. STIINIARTZ et al . 2007, ZHANG et al.. 2008)
confirm the existence of two nain holophy letic groups withtn thas subfamity Sedarnanedra and
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Lycrasalamandra (that may be called “stout salamanders™), and Chioglossa and Mertensiella
(“slim salamanders™} These two groups are here taxonomucally recogmzed as tribes.

The situation 1s more complex regarding the “newts” (Prst ropit s 1) They have often
been considered to consist in two major groups. The first one, called “primitive newts™ by
ZHANG etal (2008). mcludes the Palaearcuic genera Plenrodeles. Ty lototrrion and Echinotriton
and related fossit genera, whercas the second one, unnamed by STEINFARTZ et al. (2007) and
Zuancetal (2008) but that may be called “modern newts™, includes the other Palacarcuc and
the two Nearctic genera (Estrs, 1981; Havasar & Martsil, 1989 Titus & Larson, 1995
LarsoN et al, 2003; MonTor1 & HERReRo, 2004, ViiTH et al, 2004, Frost et al., 2006,
Wiisrock et al., 2006, STrINFARTZ et al., 2007, ZHANG et al., 2008) These two groups can be
taxonomcally recognized as two tribes, whose valid nomina are Prrt koni tivi and Motaini
tDugats, 1985).

Recent works (avasin & Matsut, 1989; Wrasrock et al . 2001, 2005, 2006, Mon1oRrt &
HerRI RO, 2004, S1eNEARTZ et af L 2007, ZHANG et al | 2008) suggest the existence of several
holophy letic subgroups within the lalter tribe. We propose to recognize taxonomically these
finer subdivisions as subtaxa within the Morcivi.

The first dichotomy withim the “modern newts”™ 1s between the two Nearctic genera
Notophthalinus and Turicha and all the other genera The North American group. the “New
World newts™ of STIINFARTZ et al. (2007) and ZHANG et al (2008), alrcady idenuficd by
Hayassi & MArst1(1989), 1s strongly supported m several recent analyses (Wi SROCK et al .
2005, 2006, FrosT et al . 2006, Strmiar1Z et al., 2007, ZRaNG et al . 2008), and s hete
recognized as a new subtribe The second subtribe Aforeis 1, the “modern Eurasian newts” of
STINgARTZ el al. {2007), 15 also well supported (FrosT et al., 2006, Wiiskock et al., 2006,
STIINFARTZ etal . 2007, ZHanG et al L 2008) It contams several groups that appear holophy-
Tetic in all recent analyses, but therr mutual relationships are not yet fully clanf.ed, which does
not allow to establish a taxonomie hierarchy between them (see above) Pending the resolution
of these relationships, we only recognize some members of this polytomy as three taxa of the
same famuly-series rank, as infratribes of the Moroima,

The first infratribe, the “Corso-Sardinian newts”™ of ZHANG et al (2008), consists 1n a
single genus, Euproctus as redefined by CARRANZA & AMAT (2005) This distinctive holophy
letic group. already recognized by Caccons et al. (1994, 1997), was nested among the group
including ail other European genera in several recent works (Moniorn & Higreko, 2004,
CARRANZA & AMAT, 2005, STIINLARTZ et al, 2007). but appeared as the sister-group of all
other European newts in the analyses of Wi11sro¢k etal (2006) and ZHANG ot al (2008)

The second mftatribe, the “modern Astannew (57 of SHiveakiz etal 120071 and ZHANG
etal £2008), meludes Crnopsand all other East Asian genera of the subtribe Mosors It has
been well supported as o holophyletic group m several studies wsing diferent methods
(hasasio & Matsor, 1989, Tarvs & Larson, 1995, Cizan et al . 2001, Frost et al . 2006,
WsROCK etal L 2006 SiHneARTZ etal L 2007, ZHane ot e 2008). but st relationships with
the other European genera 1s not consensual among them

The third nltatnbe, the “moedem Furepean newts™ of Zoasa etal (2008), meludes all
the remanming Lurepean newt genera Although it came oatas a well supported holophyletic
groupn the analysis of Z1ane etal (2008), this group appeared as paraphy letic m all other
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recent analyses (CARRANZA & AMAT, 2005, WrisroCK et al., 2006; STIINFARTZ et al., 2007)
and may have to be dismantled when the cladistic relationships among its genera and with the
East Asian ones. which are still controversial. are better understood Given the uncertainties
that remaim regarding the cladistic relattonships between 1ts genera, we conswder 1t premature
to recognize formal taxonomic groupings above genus within this infratribe (see also below
the problems posed by the data on hybridization).

GENFRA AND SUBGENFRA

Stout salamanders

This group contains a high number of species and 1s Iikely 10 be dismantled i the future
StenFARTZ et al. (2000), Escoriza et al. (2006) and WELISROCK et al. (2006) provided
convineing molecular evidence for the existence of at least six holophyletic groups mn this
complex. We here treat them taxonomically as subgenera. Although this may appear prema-
ture 1o some. a major reason for our doing so 1s 10 avoud the repetiion of the unfortunate
creation of long unpalatable nomina like Lvcusalwnand,a for these taxa. We therefore
propose below short, “compressed” nermna for the subgenera of Sufumandra.

New World newts

The molecular data of WiisrocK et al (2006) provide strong support for the existence of
two holophyletic groups 1n each of the two Nearctic geneta Nowphthalnues and Taricha We
here recognize two subgenera in each of these genera

Modern Eurasian newts

Withio this group of the “true newts™, several recent works based on molecular cladistic
data have resulted m important taxonomic changes regarding the traditional Furopean
generd Tritures and Euproctus, with recogmtion of several distinet genera (MONTORI &
HigrriRo, 2004, GARCIA-PARIS et al.. 2004, CARRANZA & AMAT, 2005; LITVINCHLEK ¢t al..
2005). These taxononue deasions are supported by the recent analysis o Ziana etal (2008)
We follow them here althotgh we have reservation about the rank genus given toseveral of the
newly recogmzed taxa {see below). Anyway, (f this genene taxonomy 15 adopted, simple
Laxonomic conststency and homogeneity then requires also bringing changes to the taxenomy
of the traditional East Asian genera Cynops and Paramesotriton.

Based on cramal characters, ZBAo & Hi (1984 1988 recognized three spectes-groups in
the genus Craeps o Japanese one. with the speies prerhogater and ctenid, and two
Chinese ones, with all other speetes Cizax et al {2001) stggested that this genus 1s paraphy-
lotic 1ty Japanese species bemg more closely related 1o the genera Paramesots iion and
Pachvtrgton than o 1ty Chinese species. and taat, 1t these results were confiomed. “an
ppeaprrate faotiontic tesoltetion wotdd he to secogmic the gema Hypselotnton Holroroff,
1934 s avahd tvon contaming af feast cyanurus gad wolterstorlli™ (Ciuas et al 2001 1005)
Winkor K etal (2006 380) did not find supportior the paraphyly of Crnops. but they wrote
that “ufis groupmig 1> not well supported Py cither. Baveswm o parsoiom analyse”™  Then
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results are congruent with the holophyly of both the Japanese and Chinese groups of this
genus, which was again confirmed by STEINFARTZ et al. (2007) and by ZHANG et al. (2008).
Ilere, we restrict the genus C) nops to the Japanese species and we place all Chinese specics in
the genus Hypselotrsiton. This genus 1s here understood with a wider extension than in several
recent Chinese publications (e.g , FE1 et al 1990, 2005, 2006; Ye et al., 1993, Fei, 1999) where
it accommodated only the species wolterstorffi, whereas all other species of this group were
maintained in Cynops.

Following ZHao & Hu (1984, 1988), two well-identified groups at least can be recognized
in this genus. the wolterstorffi group (with the speeies chenggongensis, cyanurus and wolrer-
storffi) and the orientalis group (with orphicus and orientults). We recognize these two groups
as subgenera of Hypselotriton. The nomen Pingiu Chang, 1935 is available for the second
subgenus. This nomen is based on the ies Pachytriton I Chang, 1933. The
holophoront of this species being Jost, 1ts identity has long been uncertain: some authors (e g.,
THORN, 1969; THORN & RAFFAELLL, 2001) considered 1t as a synonym of Cynrops orientalts,
others {eg, Fer et al., 2006, RAFFAELLY, 2007) as a synonym of Pachy triton labiarus, and
others (eg , YE etal., 1993: ZHAao & ADLER, 1993} simply ignored 1t This species was recently
rediscovered in the field by Ilou et al. (2009), who provided a redescription, measurements
and photographs. Based on these new data, we agree with CHANG (1936) in considering these
specimens as belonging i a species close to, although distinct from, Hypselotriton orwentals
(David, 1875). and not n the genus Pachvirion. As stated by the latter author, this 1s most
Tikely also the species collected by Pope in 1921 1n Anhwer and considered by ScivioT (1927
555) as a “terrestrial stage™ of Traturus ortentalis. Hy pselotriton granulosus (new combination)
1s distmguwished from Hypsclotriton ortentalis by 1is bemng shghtly larger (total length up to 96
mm versus 90 mm in orwenfalis), 11s very uberculate dorsal skin (versus shghily granular in
ortentulis), with minute glands on the dorsum and the head, 1ts orange red spots along each
side (no spots or very few on the sides of orientaf1s) and its big orange-red blotches on the
ventral surface (staller red bloiches in errentalis) Both species occur in Zhejlang.

The genus Puramesotriton, as traditionally undersiood, 15 also heterogeneous The
recently described species fuoensts shows strong both morphological and well-supported
molecular divergence from all other species of the genus and also to the genus Padin triton,
appearing as the sister-group to the cluster of these two genera (WiiskocK et al , 2006, 378) or
to the genus Pachviriton (ZuanGetal , 2008) This ndeed suggests that i should not be placed
o the genws Paramesotriton™ (W1iskocK et al, 2006 380) We here refer this beautiful and
distinctive species 1o 1ts own genus, for which we provide a nomen. Within the remaiung
group, both morphological (Cran et al . 2001) and molecular (W1SROCK et al . 2006) data
suggest that the species cartdupunetaties represents a distinet holophyletic group, sister to the
cluster of the remaming species. We here place it in a distinet subgenus. tor which a nomenis
already available (RAFFATLLL, 2007: 128)

In the European genus Tritirus, two “species-complenes™ cristaties and marmoratus,
have long been recogmzed, and they are supported by all recent analyses (MACGRI GOR et sl
1990; Mkt 1iC1n & Piar ek, 2003, Montorn & Higrriro, 2004, Carrassa & Amal, 2005,
WIISROC h et al L 2006, Stintar1Z etal . 2007) We recognize them taxonomically below as
two subgenera, for which nonng are already available Smularly. we recognize as subgenera
the two “clades™ (northern and southern) withm the genus Newrergaes. sepatated since 11 Mya
according to STEINFARTZ et al. (2002),
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In the genus Lissotriton. WEISROCK et al. (2006} identified two distinct groups, one with
Lissotriton boscar and one with all other specics, which we here recognize as subgenera. PLcio
& RarFNski (1985) pointed to the absence of “whip and wave™ during the male nuptial dance
of Lissotriton boscar, whereas these behaviours are present n all other Lissorriron species,
although very attenuated in Lissotriton wtaticus The genus Ichiln osaura also lacks whip and
wave, and this absence is clearly a plesiomorphic character.

A particular problem would be posed by the implementation of the mixogenus concept,
as defined above, in the group of the modern European newts. For most of the 20'" century.
many authors realized articificial hy bridization experiments between all the species that were
then placed 1n a single genus Fiumrus (see subcomplete lists of references in MaNcino et al .
1978 and in MACGREGOR et al , 1990: 339-340) According to these works, adult hybrids were
obtained between various species, not only of the same genus according to the current generic
taxonomy of these newts, but also belonging to different genera Ichirhyosaura and Lissotriton
(SCHREITMULLER, 1910, WOLTERSTORTF, 1925: 280, 289, BAtarLLon, 1927, Batanion &
Teuou Su, 1932; LaN1Z, 1934; PARISER, 1935, 1936; MaNciNoetal , 1976; MACGREGOR et al
1990), Ichthyosaura and Onunatotriion (MACGRIGOR et al., 1990), Jehthyosaura and Triurus
(Batanron, 1927; BataiLion & Tenot Su, 1932 PaRiseR, 1935, 1936), Lissorrion and
Tryurus (PoLL, 1909; WOLTERSTORFF, 1909¢-b, 1910, 1911, 1925: 279, BatauLon, 1927
Bataiiton & Touou Su, 1932; Pariser, 1932, 1935, 1936, HAMBURGER, 1935, MANCING et
al, 1976, 1977, 1978, 1979, MACGRIGOR ¢t al . 1990), and Lissotriton and Ommatotriton
(WOLTERSTORFF, 1925 279; MACGREGOR et al, 1990). For the oldest works, no data are
available on the ploidy and characters of these specimens, that would allow to ascertamn that
they were indeed diplord adult hybrids, but such data exist 1 the recent works. Thus,
Mancivo et al (1977) reported in detail about diploid adult hybrids between Lessontton
meridionals and Triturus carmfex. Certanly this question should be studied again, but, given
the current disinterest of taxonomusts for hybridization (DUBoIs, 19984}, we may have o wait
for a while until fresh detailed data are available

II all the “intergeneric™ adult hybrids liable to be produced, at least m artifictal condi-
tions, between these groups. proved to be real diploid hybrids, adopting the mixogenus
concept would require to downgrade all four genera Ichthyasaura, Lissotriton, Onunatorriton
and Trrius to the rank of subgenera of a smgle genus Trerus Furthermoref the cladistic
relationships within modern newts presented by WrisRock et al. (2006) and ZBANG et al.
(2008) were confirmed, the gencra Calotriton and Mewrergns should also be treated as
subgenera of Trim, for simple reasons of cladisuie consistency (see DugoIs, 20040 The
current subgenera recognized below i some ot these genera should then be downgraded to
the rank of supraspecies (or later of nfrageneraif this rank 1s subsequently authorized by the
Code) This would contradict the recent trend which has led to the upgrading of the species
groups of Tiuarus to separate genera. The taxonomist community 1s a very conservative one.,
and changes take time to be eventually accepted It 1s unbkaly that ume 1s nipe for the
silamander taxonomists of today to lump agam what they have been splitting in the recent
years, For this reason, and also because detailed information on the plowdy and chromosomal
complement of most of these “mtergeneric” hybrids 1s stll wanting, we do not implement
these consequences of the reported crosses 1n our taxonomy. but we wish 1o stress that this
would not at all be shocking and maceeptable It would not exactly amount to commg back to
the generic taxonomy that has long prevailed for European newts, as it would require the
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inclusion of a few additional groups n the genus Truurus. It would sumply result 10 a change
of rank for the taxon recogmzed by RAFFAELLI (2007) as the supergenus Trisurus and below as
the infratribe Mozcira, but without modifying its content and taxognosis, nor those of its
included taxa

Primitive newts

Within the genus Tplototriton, two well-supported holophyletic groups have been iden-
tified by WLISROCK et al. (2006) They correspond to the asperrimus and yerrucosus species
groups as recognized by FEI{1999) and Feret al. (2005, 2006). and lhcy are supported by clear
behavioural difle They are here as two sut

In this group also, a particular problem would be posed by the use of the mixogenus
concept. FLRRIER et al. {1971 reported having obtamned hybrid specimens between females of
Plewrodeles waltl and males of 7y lorotriton verrucosus. FERRIFR & Brevscurn (1973) later
reported that some of these hybrids of both sexes (numbers not given) reached the adult stage.
In particuluar, the males had nuptial pads. However, they failed to obtain reproduction from
these hybrids. Since that date however. no adult hybnd between these genera was reported,
although these newts have been raised in captivity by several amphibian breeders.

On the basis of these successful crosses. DUBOIs (1982, 19874) suggested that Tylototriton
and Echmotritan should be b; of P feles. Whereas at the time of
WOLTLRSTOREF (1925) or LanTZ (1947) such a suggestion would probably have been followed,
1tis mteresting to notc that, since 1982, not one author seems to have adopted this taxonomic
proposal. despiie the comments of Bucci-InnvociNTI et al. (1983) on the use of aruficial
hybridization results 10 taxonomy. For this reason, which m our opinion reflects rather the
“conservatism’ of the taxonomic community mentioned above, than a clear “genus concept™
alternative to thut of mixogenus. we here maintain these taxa at the rank of genera. However,
we suggest that in the future the possibility to downgrade Pleurodeles and T lototriton 1o the
rank of subgenera of a single genus Plonodcdes should be senously considered Besides, as
Plenrodeles seems to be the sister-taxon ol the group Echmotriton + Tylotoirton (W11SROCK
et al, 2006; ZHANG et al., 2008). this would imply also considering Echinotriten as a thurd
subgenus of Plewrodeles for mere reasons of cladistic consistency (sce Dt Boss, 20045), and the
latter genus should perhaps include also some of the fossil genera currently recognized i the
tribe Pretroptims (see table Sy I Tylototriton was to be downgraded 1o the rank of a

by of Plewrodeles, the two suk - here recognized i Ty loton iton should be down-
gmdui to the rank of supraspeaies, respectively verrucosus for Iy lototrsion and asper rimn for
the new subgenus defined below. Hopelally also. tn the future, the Code will allow for the use
of a rank nfragenus, which would allow to have a mare expanded hierarchy of genus-series
ranks below genus and might make 1t easter to abandon the “gencra™ Nfototton and
Eclmnotriton

SUPRASPECIES, SPECIFS, FXERGES AND SUBSPICH §

We presented above the eniteria that we wse 10 recognize taxe of rank species. In some
sitations, thes leads us to elevate some former subspecies 10 the rank species. quite n the line
of the suggestions of HIGHTON (2000)
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In a few cases, we use additional ranks around the rank species to account for rather
detailed relationships between species and subspecies iferred from recent data 1n one case,
we group closely related species in one subgenus as taxa of the rank supraspecies, as defined
above (for “aggregate of species™ 1n the Code), whereas 1n two other cases we recognize taxa
of the rank exerge (for “aggregate of subspecies” in the Code).

These guidehnes result m taxonomic changes at low levels in three groups, the stout sala-
manders and two genera of modern European newts, the Alpine newts and the smooth newts.

Stout salamanders

We here elevate some former subspecies of some subgenera of the genus Salamandra 1o
spectes level. whereas in other cases the information currently available 1s too scanty to do 1t
for the time being

The North African subgenus contains at least four very different “groups of popula-
tions™ (STEINI ARTZ et al.. 2000; DoNAIRT BARROSO & BOGALRTS, 2003; Escoriza et al , 2006)
one 1n eastern Algeria (including the mount Edough near Bona, onymotope of the current
subspecies S a algira), one in western Algena and eastern Moroceo (in¢ludsg the Bem
Snassen mountains, enymotope of the current subspecies S algira spefuea. and one west
Algerian population currently referred to S «. algura). one in the central Rif mountans and
the Middle Atlas m Morocco (currently refecred 10 S @ algra), and one in the Tangitanian
region 1n extreme northern Moroceo (S, algna nngitand) According 1o STEINFARTZ et al
(2000), the genetie difference between the onymotopse population of «lgru, and that of
Chefehaouen in the Rif, 1s very high. suggesting probable specific differenuiation. However,
Escoriza & Comas (2007) stated that the Beni Snassen population (speluea) 15 more closely
related to eastern Algerian populations than to the nearby population from the central Rl
mountamns. We therefore propose te recogimze three distinet spectes, Sulunandra tingrana
(new onymorph) for the Tingitanian populations, Sulumandra algira with two subspecies
talgira and spelaca), and a sull unnamed species m the Rif and the Middle Atlas The species
tmgttana s casily distinguished from the other two species by its very different morphology. its
viviparous mode of reproduction and 1ts dilferent ethology, as shown by 11s special requtre-
ments in captivity

The subgenus of the Near East i composed of at least four ditferent “groups ol
popdlations™ {STIINTARTZ ¢t al, 2000}, but therr current assignement to the subspecies
alieady named 1s sull imposs.ble due to the lach ot clear delim.tauion of the populations and
ol msufficient molecular work Here we simply use the traditional subspece.fic taxonomy of
(hree subspeaies within a single species urframmiacudaia, but this group reguires revision

In the Alpine subgenus, on the basis of the data of Sursiariz etal (2000) RistroN et
al 12004), Bona10 & S1iine ar1/ (20085) und Veromgue Helfer (personal communicaton), we
consider Suhimtandia atra and Salantendra awore (new onymorph) as two distnet spectes,
with three subspecies m the former species. 1n contrast with these authors, we recognize the
subspecies peenzena from Bosma & Herzegovina, Serbia, Montenegro and Albania, because
1tis solated (rom the other populations i the non-Dinarie Alps and shows morphological
differences from them, being smaller and shghtly dulferent n coloration Its v Jnerability Tully
Justifies its formal taxonomic recogmition.
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Specific and intraspecific differentiation is high within the hy ponymous subgenus Sa/a-
niandra as here defined Recent analyses (STeINFARTZ et al., 2000, GARcia-Paris et al,, 2003,
Escoriza et al , 2006, WEISROCK et al., 2006} allowed to 1dentify several holophyletic groups
in this group, which are here taxonomcally recognized at different levels. We recognize three
species, three exerges (agg of sut jes) and twelve sub withm this taxon The

various taxa within this complex can be arranged in theee major groups.

The first group, from southern Spain, includes, 1n our view, a good species, Salamandra
t Salamandra) longirosires (new onymorph), and two subspecies of the hyponymous species.
The former 1s an ancient isolated population d basal to other S/ fra and close
to the African North African salamanders, from which 1t 15 only separated by the Gibraltar
strait (GARCIA-PARIS et al., 2003). Salumandra lfongirostris (new onymorph) is a species of
medium size, with many yellow spots. 1t 1s ovoviviparous but has a short aquatic larvaf period.
Itis striking m showing low adaptatability in captivity (personal observatiens, JR) The two
subspecies ¢respoi and moremca still show intergradation with more northern subspecies of
Salamandra salumandra {GARCia-Paris ctal , 2003) and thus do not deserve to be recognized
as species. We include them 1 an exerge crespor of the species S salwnandra.

The second group defined by STEINFARTZ et al (2000) and supported by the data of
HiGHTON (2000) and GARC1A-PaRiS et al. (2003) contains two subgroups that are molecularly
close to one another but more remote from the third subgroup with which they are in contact
in some lati These two sut ps are most hikely of an old lineage They
are very disjunctive geographically, one (gigholnr) being found in southern Italy, and the other
one {alfredschniidiz, bernarde-r and fastuosa) in northern Spain and southwestern France
Although morphologically distmet, these taxa do not seem to be reproductively ssolated from
the subspecies of S salumandra with which they are in contact and thus do not deserve to be
recognized as distinet species. We group these four subspecies m an exerge fastuosy of the
species S salamandra.

The thied and last group dencd by STEINTARTZ €t al. (2000) contams the remaining six

as well as Sal b le huy almanzors (new onymorph) from central

Spain, which we here clevate to apcucs level (see also GARCEa-PARIS et al | 2003; MARTIN 7-

SoLano et al , 2005). 1t 1s also considered as a relict unit with a spectal evolutionary history

("ESU™, see above), and 15 currently in competition with a more modern population (hejarae)

commg from the North Sulanandra alianzorts (new onymorph) has a smell size, with a rather

slender hubitus and very few yellow spots. It 1s ovoviviparous with a long aquatic larval

period, and remaimns very aquatic in the adult stage (Camnt, 1963) It shows low adaptability
m captvity and 1s very different morphologically from the nearby populations of bejarac

As a whole, Sul. fra 1 5. i/ /i fra, as here restnicted. 1s a species from
southern and central Lurope, with a smull to large size, and many yellow spots or yellow
bands 1115 ovoviviparous or viviparous. 11 shows high adaptabibty in captivity

Alpime newts
The recent data of SoTiRoPouLos et al (2007) suggest the existence of three well-

supperted ditferent holophyletic groups m the species felithvosana alpeserrs, which m our
opmion should be recogmzed taxonomically These are & relicl group (A) represented
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south-eastern Serbia, a western European group (B-C) and an eastern European group (D-E)
Both these latter groups can further be divided into two groups each, respectively (Byand (C),
and (D) and (L). The data of these authors do not suggest the recogmtion of several specics,
atthough we consider it very likely that some of the taxa discussed below will have to be raised
to species level when more data are avallable It 15 impossible at this stage to provide a
complete infraspecific taxenomy of this species, because specics-series nomina are lacking for
some taxa that should be recogmzed as subspecies. SOTIROPOU LOS et al. (2007, 2008) failed to
describe and name the subspecies from south-gastern Serbia, from north-estern Italy and
from Greece uncovered by their analysis. We just provide here brief guidelines for the
taxonomy of this group.

We think that this species should be divided in at Jeast three exerges, possibly five It will
be possible to name the first exerge only when the populations of group (A) have been
formally described and named as a new subspecies 1ts nomen will also provide the nomen for
the exerge. For the time being, we suggest to recognize only two exerges for the other two
groups, but a finer analysis may require further splitting.

The western Curopean group {B-C), the alpestris exerge, ncludes at least five groups of
populations that deserve in our optmon the status of subspecies. An Itahan group (B) ncludes
the subspecies Jehithy osaura alpesiris apuana (new combination) and Ichihvosana aipestris
mexpectata (new combination). Contrary to SOTIROPOULVS et al. (2007), we maintain the latter
as a valid tason because of peographic discontinuity between this subspecies and apuana, of
the morphological {DUB0IS & BRruie, 1983) and gencucal (BreuiL, 1983, 1986: ANDREONE,
1990) differences between them. and because its bearing a distinct Latin nomen provides
support for the conservation of this very small and endangered 1solate. known only from four
populations {Dt Bots, 19985) A northern Spanish group (C ) corresponds to the subspecies
Tchihvosatra alpestris <y rent (new combination) No nomen s clearly availuble for a subspecies
that should be recogmzed for the populations of north-eastern Italy that came out as a
well-supported group (C2) in the analyss of SoTiRoPoULOS et al (2007) The nomen Thton
alpostras faewsmgrt Sehihar & Pehany, 1935, and its synonym Trtzon afpestris kucustr s Selikar
& Pehany, 1935, created for populations of Slovena, might however possibly wpply to this
taxon Fmally. the nomen Icheh asanra alpesiris adpestres (new combination), which has several
synonyms, apphcs to the subspectes (C3) that straddles northern and central Ewrope from
France to northern Romania.

Because of the Rule of Priority «pplymng 1o “aggregates of subspecies™, the castern
Turopean group (D-E) must bear the nomen of scsert exerge It first includes a group (D),
mostly from Greece, among which several subgroups (D1) 10 (D4) were clearly wentified
(SoTikaPOtLOs el al . 2007, 2008). but for which a single nomen, Jchtlnosanra alpestris
veduehensis (new comt ion. 1ot 1efouchic s, as speltby SoTIROPOL TS el al, 2007 219),
iscurrently available. Fnally, the central European group (E) includes at least two subgroups.
Despite morphologieal heterogencity and o strong tendency to neoteny, the subgroup (E1)
from Montenegro 1s genetically homogeneods (BRITIL & GUILEAUMIL 1985 SoTmoPoL 1 0s et
al . 2007) and should better be recognized as a single subspecies, for which the nomen
Tcithy osanra alpestris montenegsma (Radosanovic, 1951) (new combination) has priority The
other subgroup (E2), that straddles cemtral Europe lrom Croatia to southern Romania and
the Rodope mountains m Bulgariand Greece 15 possibly still heterogencous. At this stage we.
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propose to recognize two subspecies in this group, Jehihyosaura alpestris rerseri {Werner, 1902)
{new combination) from the Prokosko lake m Bosnia & Herzegovina, and Ichihyosawra
alpestris carpathica (Dely, 1959) (new combination) for the other populduons Whereas the
latter populations had until now not been from the hyp t the
subspecies reisert has long been recognized as disunct from the latter, and lhe use of a distinct
nomen for 1t could be used as an argument for its conservation. Unfortunately, this subspecies
appears to be extinet, following the mtroduction of trouts in the lake where 1t ived {Dusois,
1998h). Other populations of Alpine newts can be found on the Vranica mountain where this
lake occurs, but they do not have the wide head so characteristic of rewerr (Michel Breuil,
personal communication) and seem therefore to belong n the subspecies carpathica.

Large European newts

The genus Triurus, 1 the current narrow acceptation of the term (for the species
cristatus, marmoratus and their relatives) has been the matter of numerous hybridization
studies (see a subcomplete hst of references in MACGREGOR et af | 1990 339.340} Sponta-
neous hybridization between cristatus and marmoratus has long been known 1o exist in
western France, where 1t results in newts of phenotypes “Blasu™ and “Trouessarti™, but
without entailing a reciprocal gene flow between the two species. Gene flow appears also to be
hampered, imited or asymmetrical in several other contact zones between taxa of this group,
which has resulted in the recent years i the raising of several subspecics to specics rank. We
support these decisions. Of particular interest and significance s the case of the two taxa
eristatus and carnijex, long considered as subspecies of a single species ¢rtssufirs but now
considered distnct species. In the Geneva basin, which was inhabited by the former, the latter
was troduced in recent times. Although in captivity these two forms hybridize without
difficulty, in nature 1 this area they seldom did so. but they experienced drastic competition,
and carmifex progressively wiped errstatis out of this basin (ARNTZIN & Tuoret. 1999). This
15 a good 1llustration of the mayron concept and of the fact that the existence of hybrids
between two taxa does not necessarily mean that they are the same taxononuc species.

European smooih newts

In parallel with the situation m 7y, and following largely the guidehines of Hic1on
{20001, we here clevate several former subspecies of the genus Lissoirttan to speaes level

The sttuation 1s rather oample 1 the subgenus Afcmms According to Mak tint 2-SoLano
etal (2006). a signsficant geographic variauon extsts 1 L hoscar, with two major holophyletic
groups tn western and central Ibertan penimsula, a south-western and o central-northern one
These authors. as well as Moxtor1 & LLorex 11 (20053 and Rarano i (2007), suggested that
these two groups deserve recognition as separate speeies, and we implement this change here.
by resurrecting the nomen Traon malt_am Boeltger, 1879 for the soath-western species.
Lot maitzan (new combination) can be distinguished from £ Aoscar by its smaller size
(55-80 mm vs 75-100 mm) and by s dorsal coloration, which s paler than i hoscar,
especially n females, with less distinct dark spots.

The situation is more complex n the subgenus Lissorriton.
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In the species Lissotriton helveticus, we here recognize the subspecies alonsot and punc-
tillatus following GARCia-PARis et al. (2004).

In the species Lissorriton ttalicis, RAGGHIANTI et al. (1980) showed the existence of a
chromosomal polymorphism distinguishing the northern and southern populations. RAG-
GHIANTI & WAKE (1986) found allozyme polymorphism 1n the species but their data did not
support specific status for the two groups (see also HIGHTON, 2000° 228) As the chromosomal
differentiation between the two groups appears clear, we recogmize them as subspecies. The
nomen Lissotrizon ttalteus walicus (Peracca, 1898) (new onymorph) applics to the southern
subspecies and we propose to revalidate the nomen Molge tuhca nmlz\unu Altobello, 1926 for
the northern one, as Lissatriton ttalicus mols (new. i A ding to LanzA
(1977), the series of symphoronts of this taxon was heterogeneous, bemg composed i part of
Lissatriton walicus and of Lissotriton meridonalis specimens. As these specimens appear to
have been lost, final stabtlization of the status of this nomen will require the designation and
description as neophoront of a L. walicus specimen from the Campobasso region (Molise,
Italy)

The supraspecies vulgarts poses a difficult problem. RaxwoRTiy (1990) recognized two
species, Lissotriton montandonr and Lissotrizon vulgaris, and reviewed the infraspecific taxon-
omy of the latter, with seven subspecies, known to hy bridize m nature with each other and also
with montundont He stated that “there can be no question of rarsing these taxononne s to
species rank based on the biological species concept™ (p. 491) Recently however, BARIK ¢t al.
(2005) produced an interesting detailed phylogeographic analysis of this group, which 1n our
opinion should entail taxonome changes. They showed that the species montandom was
cladistically nested within the vilgares group, rendering it paraphylcuc. Several subgroups of
mantandonr, with different mitochondrnial genomes, were uncosered by this analysis. 1t s ikely
that 1 some at least of these groups, several events of partial ntrogresston of vudgary
mitochondral genome took place in the last million years. Although important in some cases,
the ntrogression of 1ufgarrs mutochondrial alleles in moniandont does not seem 1o have
sigmificantly altered the morphology and cthology of the latter, which remains very homogen-
cous morphologically, n behaviour and habits throughout 1ts range (JR, personal observa-
tions) The two species are readily distinguished i morphology and morphometrics, allo-
ymes, chromosomes and courtship behaviour (sce hist of relerences in Bastg ct al | 2005
488) Both species show a marked, although meomplete. behavioural sexual isolation
(Mic1iar AK et al . 1998 MictiaLak & RariNskl, 1999) Therelore, just like m some popula
tons of Sulanandre mentioned above, montandon and vulgarts clearly behave as separate
entities i the field and should be recognized taxonemically as distinet mayrons. This 1y an
example of the genetic homeostasy that characterizes mayrons, a fact that was stressed e g by
Mtk (1975) with his concept of “cohesion of the genotype™ and by Tiaen1 ToN (1989) with
his “cohesion species concept” To put the things shortly and schematieally, it appears that
memtandons populations have “aceepted ™ locul and bimited genetic mtrogressions from vdlgu-
sescas tar as these genctie changes did not significantly alter their overall phenotype and
biology, i e, as long as they allowed them to “remain montandoni™.

The recogmtion of montandoni as a species distanet from vlear s makes the latier
paraphyletze and requires 1ts sphitting o seseral speces This 1s further justified by the
existenee of clear morphologieal differences between them and by the fact that gene flow
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between them, where they meet, appears )s and with exchanges of
portions of genomes which however do not obscure the recogmition of the different entities
(BaBIK et al.. 2005). This taxonomic decision is similar to what has been done recently in the
genus Trrturus (see above) On the basis of the data of Baik et al. (2005}, we suggest that the
following six species should be recogmzed m this supraspecies: Lissotriton graecus (Wolter
storff, 1905) (new combination), Lissotriton kosswigt (Freytag, 1955) (new combination),
Lissotriton lantz (Wolterstorft, 1914) (new combination), Lissotriton mieridionals (Boulenger,
1882) (new ination), Lissouton foni (Boul 1880) and Lissotriton sulgaris
{Lmnacus, 1758). We provide below taxognoses for these species. Additionally, we recognize a
subspecies Lissoirtton sulgarts ampelensts (Fuhn, 1951) (new combination} i the species
vulgaris (sce RAFINSKI et al., 2001, IrriMe & TFTIME, 2008). One of these nomina, fanfzr, was
first published (WOL1ERSTOREF, 1914) as a quadrinomen (for 4 taxon below the rank subspe-
ces) and was therefore upavailable i this origmal pubhcation Following a request by
MiRr1ENS & WLRMUTH {19604), this nomen was vahdated by the ICZN (RiLty & CHINa,
1962), a strange decision indeed, as this nomen had already been made avaitable by Nixorsky
(1918 231), who had used it as a trmomimnal (Molge vilguris luntzi) and had provided a
diagnosis and a descrniption. The nomen ampelensis was credited by MERTENS & WERMUTH
(19605. 32) to FUHN & FREYTAG (1952), as a quadrinomunal, but 1t was first used by Funn
(1951) as a trinommal, with a description, and 1s therefore available with this author and date,

RAXWORTHY (1990) a dabmaricus {Kolombatovié, 1907) which we
consider as a synonym of vulgarts (see KRizmanC et al | 1997; BABIK et al, 2005), Several
recent authors (¢ g., RAXWORTHY, 1990, BaBIK et al , 2005) recognized a subspecies schmdr-
lerorum, which we also consider as a synonym of wdgarss (see OLGUN et al., 1999, TIorN &
RAFFAiLLI, 2001 RarrabLLr, 2007). Anyway. 1f 1t was to be recognized as a valid taxon, this
should be under 1ts ongmal spelhng scimndilers (Raxwortity, 1988} For reasons explained
by Dusois (2007h), the spelhng schimidilerorunt 1s an invahd but available emendation that
should be credited to RaxworTHy (1990, 482) Finally, as for the nomen ronuson: Wolter-
storff, 1908, used by Krizmanic et al. (1997) and Cirovi€ et al (2008) for a subspecics of
vudgaris, this nomen 1y lly lable, having been published as a quadnnomen
and never vahdated by subsequent authors. and its valdity 1s not supporied by recent
molecular and morphological studies (Spartak Litvinchuk, personal communication) 1
these poptlations from Montenegro had to be recogmzed as a subspecies of graecus, this
would require the publication of ¢ deseription and & nomen for them, as for the time being no
available nomen exists for this taxon

NLW, RESURRECTLD AND EMENDED FAXA,
NUCT LOSPLCIFS DESIGNATIONS AND NOMENCLATURAL COMMENTS

In this work, we strictly respect the rules of the Code regarding the number of ranks that
can be wsed i zoolog.cal taxonomy Therelore, as explaned abose, we only use two ranks i
the genus-series {genus and subgenus) and four m the species-series (supraspecies, species,
exerge and subspecies) In the family-series. although the Code allows for an undetermmed
number of ranks below famuly. for the purpose of our ergotaxonomy of the S 1 ivnwn ik
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we only need the following four ranks: subfamuly (nomen ending 1n -va£), tribe (~1v4), subtribe
{-1w4) and infratribe (-i74).

For several of the new subgenera that we propose to recognize here, nomina are already
avadable or can be made available through appropriate designation of nucleospecies. In order
to clarify and stabihze their place in we also desi; below nucl forall
the nominal genera of Saz 1uaanrinae for which this had not been done previously, and we
provide a few additional it

Foreach of the unnamed taxa that we first recognize here, we provide below a new nonien
with 1ts etymology and grammatical gender. To avoid the creation of long nomina hke
Lyaasalarnandra ot Paramesotriton, we use below the following simple roots for nommna
designating some new taxa “-zrifon”, from the generic nomen 7¥iton Laurents, 1768 (from the
Greek Tritan, son of Poserdon and God of the sea), for genera of “newts™; and “-andra™ the
last five letters of the nomen Sulamandra Laurenti, 1768 (from the Greek salamandra,
“salamander™), for genera of “true salamanders™ Other roots used in a few other cases are
explained where appropriate.

In the section below we only discuss the family-series and genus-series taxa that are
created or modified (emended) here, but not those which are used here in the same sense and
with the same content as n the recent hterature, nor those of the species-senes, for which we
provide no new nomen Taxa are prescnted below by alphabetical order of their nomina at all
levels We do not provide in the text below the lists of the species included n cach of the new
or emended taxa defined below, as they appear in the complete new ergotaxonomy of the
family Sazssranpripar Goldfuss, 1820 which is given in table 5

For each taxon discussed below, we provide short definitions or taxognoses, in the forms
of an enferognosts. a diagnosts (n one of the 1ables 1-4) and an wfognoss (see above for
explanations).

The entexognoses provide phylogenetic definitions of the taxa as holophyletic groups
mcluding and excluding a few chosen species.

The characters used 1n the diagnoses were described m Twirty (1964), Miciam
£1967u-h. 1968). Sat Tr (1967), THORN {1969). MORESCALCHI (1975), NUSSBAUM & BRODIE
(1981a-0), Pre10 & RABINSKI(1985), TITUS & LARSON (1995), SPARRI BOOM ¢t al (2000). CHAN
etal (2001), Frietal (2006). W1sROCK et al (2006) and RAreArLLI{2007). We alse use some
of the characters provided in the or.ginal deseriptions of some taxa. as well as personal
observations and those of several colleagues and fiiends (sce Acknowicdgenents)

Size1n the diagnoses 1s given as TL (total length i milhmetres., from tip of snout to tip of
tul) For the purpose of these diagnoses, we recogze four dulerent breeding behaviours tn
the S 7 orasprin 2 (SALTEE, 1967, TiTUs & LARSON, 1995). nuptial dance. type L amplenus or
“caudal capture™, type I amplexus or “ventral capture™, type HI amplexus or “dorsal
vapture”™ Two distinet modes of nuptial dance can alsa be distinguished a ““simple™ one in
vhich the male and female follow each other, and an “elaborated”™ one, m which the male
«ecutes caudal movements. Three kinds of reproduction modes exist n the genus Serlanai-
W which, accordmg 1o the terminology of Dusors (20048) are here designated as follows
A pariny {ecthotioph. for embryos developmg within the eggs keptin the female gemital
ract, feeding on the vitellme reserves ot the eggs. wapur iy adelphotropit for embryos that

Source MNHN, Paris
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develop within the female genutal tract. feeding on their brothers and sisters; and vpariry
matrotroph for embryos that develop within the female genital tract, feeding on secretions of
the latter. Another, rather unusual, character, that we use in taxognoses, 1s the adaptability of
the species to terrarum, for which, based on the personal experiences of one of us (JR} and
of several other breeders (personal communications), we recognize two categories' high
adaptubility m terrarium (HAT), for species that can be kept for several years in captivity
under various conditions of temperature, hurmidily and food offer, in terrana where they can
develop complete breeding behaviour and give buth to offspring, sometimes repeatedly, and
low aduptabiity m terrarmm (LAT), for species that do not easily reproduce (n captivity
and are reluctant to variability for conditions of temperature, humidity, food offer and
general husbandry; in the last case, animals must be kept under strict conditions of captivity
which have to be determmed on a permanent basis. This criterion expresses i a synthetic way
several ethological, physiological and more generally biological characteristics and limita-
tions of the organisms (requirements and constraints regarding temperature, humidity, space,
shelter, ete ), that have not been analysed in detail yet although this would certainly be
possible.

Bestde entexognoses and diagnoses, we provide short idiognoses for most of the taxa,
which give a few major characters in a non-comparative way. All these idiognoses follow the
same plan (1) Size (range or maximum known for each taxon) (2) Morphology (3} Colora-
tion. (4} Sex dimorphism. (5) Behaviour. (6) Adaptabihity 1n terrarium. (7) Distribution. (8)
Miscellanea

The higher nomenclature of the Uronkra used below is that of Dusots (2005¢) If a
class-series taxon, e.g of rank phalanx (sec DuBoIs, 2006¢) s to be recogmized for the group
including the famihies Avsysrosariar and Saz ssavoripas, ats vahd nomen 13 MurasiLia
Merrem, 1820, a senior synonym of Treprosranciia Frost et al , 2006 (see Durois & OHIER,
2009).

Classis Ampima De Blainville, 1816
Subclassis NFosatrach Sarasin & Sarasin, 1890
Superordo Bairachia Brongniart, 1800
Ordo UroptLa Dumeril. 1806
Phalanx MutagiLia Merrem, 1820
Family Sazamanoripag Goldfuss, 1820

Subfamilia Pret RoprLivag Tschudu, 1838

Nucleogenus. — Pleyrodeles Michahelles, 1830: 195, by mplicit etymological designation

Entexognosis — The mostinclusive holophy letic taxan meluding the species Plewrodelcs nealil
{Michahelles, 1830) and excluding the species Setwnandra sadumiandsa (Linnacus. 1758) and
Sulumendrina perspiedlata (Savi, 1821).

Diagnosis. — See table 1

Source MINHN, Paris
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0

Tabe 1.~ five threc pa sd here
Superordinate taxon Eamilia SALAMANDRIDAL Goldfuss. 1820
Parordinate txa | Sublamiia PL{RODELINAE biacil Subfannlia
Tschudi, 1838 Goudiuss, 1820 Fitzinger, 1843
Froniosquamosal arch Presen Absent wsent
Premaxiliary bones Parred or fuscd Pared Pared
Hon 2 %
Dorsal lordose Absent Present
Breding behaviour Naptial dance tsumple or Type Il amplexus Napal dance (v mple)

claborated), or type T, 1T or DIl
m

tuxon

Parordmate Laxa
Ska

Froamoss ach

ungs
Ve o
Rreedimg benaviour

Infratribus Cyvopmi nay

Bosike.wth Patencd dorsa

Anvays rod orreddish
Nuptial dance (clboraled)

Subtribus Mz Gray, 550

Gray, 1850

Enfratribus T PROCTITS ny
Very Mliened ot Sened cept n Clrion.
o, someLnes |
Nearly absent Abvent, meompete o compets
Absent o very reduced Presen
Never red or reddish

Type 1 amplexus

Never fully
Type [ amplexus o muptian done
telaorated:

HAT

Adapia ity b igrrar am HAT or LAT 1ar
> Subgenus Lissorriton ( Bell, 1839 B
i ‘Supraspecies vulgaris
(Peraces, 1898) (Lmacss, 1758, |
S T 6597 v T L70 111 mm
Dorsal rest i breecing mal: resent Absent Present
Paumon toss i brecding Preseat Abwent
male
Tuol fin 1 brecdng mue Present Present Present or sbent
nicr of e Absent Present Prosent ar absent
Horizonial black line Present Absens Present
throgh v
Whip auriy e a0 Welk-developed Atenuated Well develuped
Auguibituy 11 e Hat 1Al HAT sl

Superardmate taxon
Parordmate taxa

Shout

Yeudow spols or bands.

Rea tor orsage) o« hour
Reprodaction mode

Durst o of lree vl

Al el dissebaton
Ads prabil 1y 10 eranum

Subgenus Salawandra {(Salanandra; Laurenti, 1768

Tongarostris : i
Mutler & Helimich, (935 Yoser & stemiorts 1904 (Lumnacus, 1758
TL upio 10 o W 10 88 M 0 20

Steader St Stender st

Simall mrcos
e

e few spors

At
Onon s s o g
Loy

feh
LAT

Medium nulier wide
ety po
Muny large spots
b
Ovovwpanty levithotronh

Shont

Medan
LAY

Ovoveviganty lewithotzaph or
iy
Stort 1o Tong, or absent

Low to high
LA 1BAL

“uperordunate tuxon_

pecies Sadamandra salamandsa 4

Matkmus, 1953

Schrettier, 1912

Sene T R wumm LI 160 v T 2000280 o

St Stender I St

I Narrow 1 Ve
Spots ur hincs. | Linc | s or spots
Yellow coluur I Leenne I Rarery exteanve

Red oot . 1 are Ran

O b evr
Ko e Ovorrsanty leclioicoph Vivipnity auclpaoroph (vonivi | Ove s ipanty lecotropt
hteonh sn g e
Adap 0y 0w L.a1 HAl a1

eus, 17581

Excrge salamandra
Lannacos, 17580
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Tribus Mot Gray, 1950

Nncleogenus. - Molge Merrem. 1820. 166, by original specific monophory.
Entexognosis. The most inclusive holophyletic taxon including the species Pleurodeles walt!
(Michahelles, 1830) and excluding the species Triurus cristatus (Laurenti, 1768).

Diagnosis. — See table 2.

Subtribus Moteiva Gray, 1950

Nneleogenus.  Molge Merrem, 1820. 166, by impheit etymological designation.
Entexognosis  The most mclusive holophyletic taxon including the species Triturus cristatus
(Laurenty, 1768) and excluding the species Twricha torosa (Rathke, 1833)

Diagnosis. — See table 2,

Idiognosis. - (1) TL 55-250 mm. (2} Habitus slender to stout. (3} Dorsal and ventral
colorations usually very contrasted. (4) Sex dimorphism strong. Dorsal crest present or
absent. (5} Breeding habutat lentic or [otic Type T amplexus or nuptial dance (elaborated) (6)
HAT or LAT. (7) Palearctic.

[nfratribus Craoeirs nov.

Nucleogenus. () nops Tochudi, 1838, 59, by present designation

Entexognosis  The most inclusive holophyletic taxon including the species Cinops prrvho-
gaster (Bote, 1826) and excluding the species Euproc tus platy e phalus (Gravenhorst, 1829y and
Triturus cristatus (Laurenty, 1768)

Diagnosis. - See table 1.

Idiognosis (1) TL 70-250 mm. (2) Hab.tus usually stout. Head boxlike Trunk usually
quadrangular Skin smooth to very granular (3} Dorsal coloration usually dull, Ventral
coloration bright. with red, reddish or orange spots. (4) Sex dumorphism strong (5) Mainly
aquatic, in lentic or lotic habitat. Nuptiai dance (elaborated). (6) HHAT or LAT. (7) Eastern
Palcarctic and northern Onental regions (8) Distal tarsal 4 and S fused

Genus Cynops Tschuds, 1838

Nucl Sl fra subaantata Te k and Schlegel. 1838, 117 (neonym for
Molge pyrrhogaster Boie, 1826: 215), by onginal specific monophory

Etymology  From the Greek Awnos. gemitive of Awon (*dog™) and opas {“aspect. appear-
ance™). This nomen clearly refers 1o the fact that the head of males of Ciaops prrvho
gaster, the species used for the description of the genus, Jooks Iike a doy’s head. because
of its very sharp canthus rostrabs and of the presence of an excreseenwe at the rear of

Source MNHN, Paris



Dusors & RAFFAELLL 45

the head. These two characters however are absent in enstwauda, the other species of this
genus.

Grammatical gender. — Masculme.

Entexognosis.  The most inclusive holophyletic taxen ncluding the species Cyrops py rrio-

guster (Bote, 1826) and excluding the species Hypselotriton wolterstorffi (Boulenger, 1905),

Puchytrion brevipes (Sauvage, 1877), Laotriton luoensis (Stuart & Papenfuss, 2002) (new
ination) and 7 dele I (Bourret, 1934),

Diagnosis. — See table 3.

Idiognosis. (1) Medium (TL 120-150 mm) (2) Habitus stout Trunk quadrangular Skin
very granular. (3) Dorsal coloration usually dull Ventral coloration very bright, with red,
reddish or orange spots. (4) Sex dimorphism strong, male smaller than female (5) Mainly
aquatic, 1n lentic habitat. (6) HAT (7} Japan (8) Nasals broadly in contact, sharp vertebral
ndge.

Genus Hypselotriton Wolterstorff, 1934

Nucleospecies.  Molge nolterstorfi Boulenger, 1905 277, by onginal designation

Etymology. From the Greek /upscios (“high”) and the generic nomen Trifon Laurenti,
768.

Grammatica) gender. - Masculine.

Entexognosis ~ The most mclusive holophyletic taxon including the specics Hypselotriton
wolterstorffi (Boulenger, 1905) and excluding the species Cynops pyrrhogasier (Bote, 1826),
Pachyiiton brevipes (Sauvage, 1877), Laotriton laoenss (Stuart & Papenfuss, 2002) and
Paramesotriton deloustali (Bourret, 1934),

Diagnosis. - See table 3

Idingnosis. (1} TL 70-160 mm. (2) Haubitus stout. Trunk almost quadrangular. Skin smooth
or shghtly granalur (3) Dorsal coloration dull Ventral coloration very bright, with red,
reddish or orange spots. (4} Sex dimorphism strong, male very small (5) Mamly aquatic, n
lenuic habitat (6) HAT or LAT (7) China (8) Nasals separated or mn shght contact, weak
vertebral nidge.

b Hypselotriton Wol 1934

and ical gender  See above under genus Iy pselotsiton

Fntexognosis.  The most mclusive hotophyletic taxon melading the species Hy pseioni tton
wolterstor fii (Boulenger, 1905) and excluding the species Hipselotriren grandosis (Chang.
1933)

Diagnosis. - See table 2

Idiognosis. (1) TL 70-160 mm {2) Habitus stout. Trunk almost quadrangular Parotoids
weakly developed Skin smooth {3} Dorsal eoloration mostly dull Ventral coloration sery

Source MNHN, Paris
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Tanle 2 Duagnostic comparsons among th deen groups comps sed of bo parordinate faxa as revogmized hen:

Breeding behaviour

Subfanuia Tschudy, 1838
Trib Gray, 50 Tribus P1ezrovELN Tschudy, 1838
Premaxillary bones Fused Paued
in Smooth or shghily granuiar

o Very granuar
Type 1 or type il ampiexvs, or nuptral dance | Nuptial dance (stmple) or type 1l amp exus

(elaborneed

Superordinate taxon

Tribus MoLiv Gray, 1850

Subtribus MaLGH

Dip.oxt chromosome number
Dorsal crest i brecding male:
Breeding behaviour
Adaptabil ¢y in terrariam

Gray, 1850 Subtribus TARKCHINA ROY.
23
bsent

Absent
Napial dance telaboraied) or type  amplexus Type I amprexus
HATor LAT HAT

‘Superordinate taxon

Genus Hypselomton Wolterstorfr, 1934

Wolterstortt, 1934 Subgenus m,,u Chang, 1935

Fronia process ol prmaitary
Puroto gands

d gaan
Tubercules on extemal side
of tiands and feet

0
Avaptabiity m terranum
trbu

Tong Shor
Weakly developed weli d=vemped
Presont Absent

Very s. ghtly granulaz, nearly smooth Sighiy to very gran.ar

N
Dorsal colorauon
Habr 1

inkrown
il High alttude (1800-2600 m) Low altrtuac (0- 1000 m)
Genus. hang, 1935
| sut Freylag, (983 | Subgenus “hang, 1938
Slender | obus
Long and narrow Short and broad
mplte

Incomplete
Moderately stout and bony
ear

Cor
Very siout and bony
Dark

Nery ay i N wmg S ghiyagon, e dh 0 wingsaer

Genus Lissatruton Bell, 1839

Pacordinate taxe
Framsguamen v
Feamle cloa
Whip and wave durmg
male mapsial dance
Flabitat
Adaptabt 1y m termaram

Subgenus Lissotrion Bell, 1839

Subgenus Meutus nov
Weak, sometimes entirely hgamentary | Very stron
Slightly targesc ent bt nol prominenl | Cone-shaped, very prom nent

Present (reduced i £, nadirus) | Absent

Manly tecrestrial, aguanc only during brecding ery gt
HAT Lat

‘Superordinate taxon

Genus Neurergus Cope. 1862

Subgenus Husergis nos. Subgenus Neurergis Cope [¥02

Hibuat
Adaplability 1 teranum

s Wt iccaan fong tuusnial Orange burdt Br ght
Colour on siees af . S vereblue | Notsiberhue
f bred g ma ¢
Superordinate taxon Genus Triturus Rafinesque, 1815
Parordinate taxs ‘Swbgenus Pyrantera Gray, 1858 Subgenus Triturns Rafinesque, 1815
Borai coloration Green Blan
entral conoqation Back and white Yellow or arange with black spots
Dorsal crest of breeding male Unduating Denticulaied

Highly termestrial 1 Rather aquatn
1AT HAT

Mule secondary sex harscier
Vitstage
Neviens
Hivn

1
Genus Notophehahmas Ratinesyue, 1520
E y s Rafinesque, 1820 | ! Rafunas o,
“pots o dorsum and verter Soall

Large
Transverse blak homy nages on tghs o transvere black nory rdges on thighs
Preseal Absent

Prosen
Venagin o

oy g ghe s

Source MNHN, Paris
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Table 2 - (continued)

47

Superordunate taxon

Genus Tancha Gray, 1850

Parordinate taxa Subgenus Taricia Gray, 1850

Subjgenus Twttya nov.

Yellow or parta.y yellow.

Tnis
Ventral cororat.on Yedow to orange.

Back

Egg deposition Smgiy or i clamps of 7-39 eges Cuumps of 6-16 eggs
ah at Stane ng or mu d y flowing water Fi s g warer
taxon Genus Tylototriton Anderson. 1571

Parordinate taxa ‘Subgenus Tylototriton Anderson, 1871

‘Subgeaus Yaointon nov.

Dorsal coloration Buack with colored spots
Deposition sie of egs In water
Hbytat Pasual.y squatic
Adapiab iy in terrarum HAT

1. 120-160 mon,
Mainly back
On land o 1 contact with water
Terrestria
LAT

Superardinate taxen

‘Sublanulia SA1AMANDRIAAE GoldTuss, 1820

Pavardmate taxa “Trilvus CHIOGLOSSIN oy,

Trih 1820

Size L 150-200 mim
Slender
Pa'red with short posiersor prolongations
Large 10 contact with eah other
Repmdu:nnn mode Oviparity

Pre mx.uam

TL110-324 mm
ol
Pa red with fong postenor prow, ngations
‘Small, separateu trom each olner
Ovavivipanty or viv parity

Ovovivipanty lecithotroph
Adaptabality v (errart i LAT

ode of e Manly aguanc
Ad.vpnmln n temansm AT
| superordinate taxon ‘Subgenus Algandra nov.
Farordmte taxa Species Salamandra algira Bedowga, 1883 | Spectes Salamandra timgitana Donanre
S
Sie TLupto 230 mm TL upta 210 mm
Habitas. slcnd\.r Stout
Giands 00 dorsurn of breecing rale Abser Present
Yellow spots Srull o o reguar Very small spots, nmgular. somet.mes absent
Red colour Present
Reproduct.on mode Vmpamy ndelpmmmph

‘Superordinate taxon

memmm tava va Laur,

. 1768

Subsenus Alpandra nov.

aurorae Trevisan, 1952

[—

Narro
Dorslcoeraon Black, sometimes very e yellow spots

Distribution range |

Adaptabil 1y 15 terrariam LAT,

‘Moderalely varmow
Black yellow bands
arow

HAT

bright, red (4) Sex dunorphism strong, male very small. (53 Fully aquatic, sn lentic habitat.
(6) LAT, with a narrow gradient of temperature (12-25°C). (7) Western Chime (8) Tubercules
on the external side of hands and feet.

Subgenus Pingia Chang, 1935

Puchy triron ¢ fosis Chang, 1933, 320, by onginal specific monophory

Feymology  From the patronym of Prol Cluh Ping {1886-1965), then durector of the

biological laboratory of Nankin (CHANG, 1936. 3, 103).
Grammatical gender.  Feminme

Entexognosis — The most inclusive holophyleuc taxon including the species Hypselotriton
erantdoss {Chang. 1933} and exclading the species Hpsclotriton woltersiorfft (Boulenger,
1905),

Source MNHN, Paris
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Table3  Diagnosti. comparisons among a group composed of five parordinate taxa as recognized here
Superardinate taxon Infrateibus CyNoPmTA nov.
Genus Genus Genus s
Parordwate taxa | Cynops Tschuds, | Hvpselomitan Laoirton Pachvirion Paramesateton
1838 Wolterstorfl, 1934 Baulenger, 1878 | Chang, 1935
S TR0 S0mm | TL&0- hmm | TL 8250 mm | TL 160 200 mm ) L0200 man
[ s Long avd tun Thinanc e | Long s doare | Wige anc flat Tongardw d._|
Number of vertcbrac 3 2 20y __anw
Paroionds [ very promuiens | Shghtly prom nemt_Very prownnent Prom,
Tongue pad Tong Long Reduced w thout Reduced Tong
free postenor manan
Skan Very granaar | Smwothtovery | Very granadac Smowt Usuary very
wthout sranular without th granvlar vain
distnet warts distnet warts disunct warts distnct warts
Verchrat ndze Prominent A mostabsent Promment Absert Promment
Latcral nages Abent Absent Present Ament | Prsmt
Dol oo rtion Unwally wull Dull Brigh. Dull | O
‘Adaptability in lermarium HA HAT or LAT LAT LAT | LAT

Diagnosis. — See table 2.

Idiognosis. (1) TL 70-100 mm. (2) Habutus stout. Trunk almost quadrangular Parotoids well
developed Skin shghtly to very granular. {3) Dorsal coloration dull, Ventral coloration very
bright, red. (4) Sex dimorphism strong, male small {5) Maimly aquatic, n lentic habitat
{6) HAT, with tolerance of a large gradient of temperature (5-25°C); adaptability in captivity
of Hypselotriton grumdosus unknown (7) Eastern China. (8) No tubercules on the external
side of hands and feet.

Genus Laotriton nov

Nueleospecies  Payamesotriton lavensis Stuart & Papenfuss, 2002. 145, by present designa-
tion.
Etymology  From the Laotan Luos (name of the country) and the genenc nomen Tiiton

Laurenti, 1768
Grammatical gender. — Masculine,

Entexognosis  The mostinclusive holophyletic taxon meluding the species Laotriton luvensts
{Stuart & Papenfuss. 2002} and excluding the species C)nops pyrrhoguster (Bowe, 1826},
Hypsclorrnon wolterstorffi (Boulenger, 1905), Puchviriton hrevipes (Sauvage, 1876) and Paru-
mesotriton defoustali (Bourret, 1934).

Diagnosis. — See table 3.

Idiognosis (1) TL 80-230 mm. (2) Habitus very stout Snout truncated, head large and
very flat. Taul of female long Skin warty, with many tubercules on upper side of trunk
(%) Dorsal and ventral coloration bright (4) Sex dimorphism moderate (5) Completely
aquatc, m ot habitat (6) LAT. with tolerance of a narrow gradient of temperature
(16-25°C). (7) Laos.

Source MNHN, Paris
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Genus Paramesotriton Chang, 1935
Nucleospecies.  Mesotriton deloustah Bourret, 1934, 83, by ongmal specific monophory
under Mesotriron Bourret, 1934 83 (nec Mesotritun Bolkay, 1927 64).

Etymelogy  From the Greek para (“neur, beside™), mesos (“in the mddle of”) and the
generic nomen Triton Laurenti, 1768

Grammatical gender. — Masculme.

Entexognosis  The most inclusive holophyletic taxon the species P Hon
deloustalt (Bourret, 1934) and excluding the spec.es Cynrops py rrhogaster (Boie, 1826), Hyp-
selotriton wolterstorffi (Boulenger, 1905), Laotriion laoensis (Stuart & Papenfuss, 2002} and
Puchytriton brevipes (Sauvage, 1876)

Diagnosis. - See table 3.

Idiognosis (1} TL 130-200 mm. (2) Habitus slender to very stout Snout truncated, head
narrow to Jarge. Tail of female medium. Skin smooth to warty. (3} Dorsal coloration usually
dull, ventral coloration bright. (4) Sex dimorphism usually moderate. (5) Usually aquatic. in
lotic habitat (6) LAT, with tolerance of a rather large gradient of temperature (£0-25°C). (7)
China, Vietnam,

Subgenus Allomesotriton Freytag, 1983

Nucleospecies  Triturowdes caudopunctatns Liw & Hu s Hu, Diao & Liv, 1973, 151, by
origmal designation.

Etymology. From the Greek aflos (different, strange™), mesos (1 the middle of "} and the
generic nomen Triron Laurenti, 1768.

Grammatical gender. - Masculine.

Entexognosis ~ The most inclusive holophyletic taxon mcluding the species Pa amesotriion
cateefupunc tats (L & Hum Hu, Diao & Lit . 1973) and excluding the species Paramesotriton
deloustalt (Bourret, 1934),

Diugnosis - See table 2.

Idiognosis - (1) TL 150 mm {2) ITab.tus slender. Snout truncated. head narrow Skin nearly
smooth (3} Dorsal coloration hght brown, ventral coloration bright 4) Sex dimorphism
ather strong (5) Fully aguatic. m lotie hubitat (6) LAT. with tolerunce of a narrow gradient
of temperature (10-20°C) (7} Southern China.

Subgenus Paramesotriton Chang, 1935

leospecies, ety mology and cal gender  Sce above under genus Paraniesorriton

Fntexognosis — The most inclusive holophyletie taxon mcluding the species Pranicsotriion
leleastatr (Bourret, 1934) and excludmg the species Paranesorr i caudopuie taies (L & Hu
m Hy, Diao & L, 1973)

Source MNHN, Paris
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Diagnosis. - See table 2.

Idiognosis (1) TL 130-200 mm. (2) Habitus very stout. Snout truncated, head large Skin
warty, with many tubercules on upper side of trunk (3) Dorsal coloration dull, ventral
coloration bright. (4} Sex dimorphism moderate. (5) Usually aquatic, m lotic habitat (6) LAT,
with tolerance of a rather lurge gradient of temperature (10-25°C) (7) China, Vietnam.

Infratribus Everoctrra nov

Nucleogenus  Euproctus Gene, 1839 281, by present designation

Entexognosis. - The most inctusive holophylenc taxon including the species Euprocrus plaiy-
cephalus (Gravenhorst, 1829) and excluding the species Cynops prrvhogaster (Bowe, 1826) and
Triturus cristatus {Laurenti, 1768).

Diagnosis, — See table 1.

Idiognosis. (1) TL 130-140 mm (2) Hubitus slender Head and trunk flattened. Skin smooth
(3) Dorsal coloration usually dull Ventralcoloration never red or orange (4} Sex dimorphism
moderate. spur on the male hind linbs. {5} Mainly aguatic, in lotic habitat Type [ amplexus.
Parental care m one of two species. (6) LAT. with tolerance of a narrow gradient of
temperature (5-15°C). (7) Western Palearctic (Corsica, Sardima)

Infratribus MotGrra Gray, 1950

Nucleogenus.  Molge Merrem, 1820 166, by umplicit ctymological designation
Entexognosis  The most 1nclusive holophylete taxon including the species Frasurus cristaties
(Laurent, 1768} and excluding the species Cinops prrrhogaster (Boie, 1826) and Euproctis
platycephalus (Gravenhorst, 1829).

Diagnosis. - See table [.

Idiognosis. (1) TL 55 180 mm (2) Habitus usually stout Head usually Tong and skender.
Trunk rounded or shghtly flattened  Sxin smooth or saghtly granular (3} Dorsal and ventral
coloration usually bright Ventral coloration rarely red or orange. (4) Sex dimorphism strong,
(5} Aquatic during brecding period. i lenue or lote babitat No amplexus, except n
Culotriton. (6) Usually HAT. (7) Western Palearctic.

Genus Iehthyosaura Sonnmi & Latreille, 1801

Nucleospecies. — Protews trifonus Laurent, 1768 37, by original specific monophory

Comment  As rizhtly pomted out by SCIMLFTIR (2004 22, and acknow ledged by Spiy-
BROTCK & CROCHE T (2007), Liscure (2008) and Botr el al (2008), the nomen fchthosata
Sonnint & Latreille, 1801 1y the first available one for the genus ncluding the nommel species
Tiren alpcsts Laurenu. 1768, and 1t has prionty over Wesorrirnr Bolhay. 1927 (nucleospe-
cies, Treton alposines Lavrent 1768 by sabsequent designation ot THorN, 1969 191) The
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synonymy between the nominal species Proseus tritonus Laurenty, 1768 and Triton ulpestris
Laurenty, 1768 1s beyond doubt, not only because the description and figure of the former
fully fits a larva of newt, not of salamander, but also because both are based on specimens
from the same onymotope, a small lake north-cast of the top of the mount Otscher (1893 m)
m Niederdsterreich (Lower Austria) A larva of alpestris from this Jocality should be desig
nated as neotype for the specific nomen tritonus to stabilize defintively the status of the latter.
Another newlt spectes could possibly occur in this locality, Lissotriton vulgars, but this would
have to be demonstrated by new field data No specimen of newt from this mountain 1s to be
found in the nattonal collections of the Naturhistorisches Museum Wien (Hemnz Grilhtsch,
personal conumumication). 1f a tarva of vulgars was designated as neotype of rruonius.
Ichihvosaura would have to replace Lissotrtion as the valid nomen for the genus of smooth
newts.

The nomen Jec/lnosaura should be credited to SonniNt & LatreiLrt (18015), not to
“Latreile 77 SoNNiNI & LATRFILLE (18015 In the introduction of the first volume of this
4volume work, SoNNInt & LATRILLE (18014) stated that Latreille had wnitten the parts
acaking with the tortoises. hzards, frogs, toads, iree-frogs and snakes, whereas Sonmm had
written the part dealing with the salamanders and the introduction But they did not state who
had written the part entitled “Eclareissemens [sic] et additions™ that appeared in pages 239-
313 of the fourth volume, where the new generic nomen fehithyosasra was proposed (p. 310).50
this part, and the new nomen. must siply be eredited to Sonnant & LatriiLu (18014)

Another synonym of fchtly osarra and Mesorrrzon overlooked by all authors until now 15
Henntriton Dugés, 1852 255. AS W states that the nucleospecies of this nomen has never been
designated, but nevertheless places it in the synonymy of Luprocius Gene, 1839, which s both
vontradictory and twice erroneous. DUGEs (1852 included six nomuinal species m his new
venus Henatriton. Teaon alpestres Laurent, 1768 from the Alps, Henuitriton asper Dugés, 1852
.rom the Pyrences and five other nominal species from the latter mountains which he finally
limsell’ considered (Dt Gis, 1852 267) as synomyms ol the latier By placing (his nonumal
cenus m the synonymy of Luproc tis, ASH seems to imply that the genus was meant for the
Pyrenean species, but then, 1f it was the case, the nomen should be placed in the synonymy of
Calotrion Gray. 1858, not of Luproctus But this 15 also wrong for 1gnormg & subsequent
nucleospecies designation for this genus, Twenty years after the onginal deseniption, Fano

1872 516y clearly designated Truon alpesires as the “type”™ of this taxon (which he treated as
@ subgenus of Trarony (rvalid nucleospecies designation), and exprossed doubts (F atio 1872
5403 wboat the placement ol the Pyrensan species i this genus. The nomen Henririton Duges,
1852 1~ therefore & junior synonym of fchifn wscara Sonmni & Latralle, 1501 (new synomym}
101y preoccupied o zoology by Henpreien Yan der Hoeven, 1833 305, a nomen that ASH’
qualifies as substitnre name for Hypodhthon Yoson Menobranchus Harfun and Siedon
Hagler™ and places in the sy nonymies o Proress Lavrentt 1768 Secrarin Rafinesque, 1819
and dAmby stone Tsehudr, 1838 This v nomenclaturally mpossible becaase, as stated above, a
aiven nomen cannot be neomym tor several distinet nomina and cannot wppear m several
synonymies, [ fact, VAN 1R Hornves (1833 305) proposed s nomen Hemiis tron for & mew
e ineluding three distinet subrenera. for which be used the nonune 1y pocdulion Merrem
1820 (with two nomnal spectes) Menehramedies Harlan, 1823 twith one nominal speciesy and
Strcdon Wagler 1830 (aith one nomimal speciesy We hereby desyinte the nonunal species
Protews angnans Lourent, 1765 37 as nucleospec.es of Heratsron Van der Hozven. 1833
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(new nucleospecies designation), which will therefore now have to stand 1n the synonymy of
Proteus Laurenti, 1768 as an objective synonym (new synomym),

Genus Lissotriton Bell, 1839
Subgenus Lissotriton Beli, 1839

Nucleospecics. - Sulumandra punctara Latrelle, 1800, by subsequent designation of Frizin-
GER, 1843: 34

Etymology. - From the Greek /1ssos (“smooth ™} and the generic nomen Tr:fon Laurentt, 1763
Grammatical gender. — Masculine.

Entexognosis  The most inclusive holophyletic taxon ncluding the species Lissotriion
valgaris (Linnaevs, 1758) and excluding the species Lissotrzton hoscai (Lataste i BLANCHARD,
1879).

Diagnosis.  See table 2. See also table | for the diagnosuc compansons of the supra
species helveticus, ttalicus and vulgaris, and table 4 for those of the six species of the latter
supraspecies.

Idiognosis (1) TL 55-120 mm. (2) Habstus stout Head elongated {(3) Ventral colora-
tion variable, often with big black spots. Hanzontal black hne through eye usually present,
(4) Sex dimorphism strong Male usually much smaller than female, usually with crest
on back. Female cloaca not comc (5} Mostly terrestrial, breeding mn lentic habitat. Whip
and wase during nuptial dance of male. sometimes attenvated. (6} HAT. (7) Europe to
Siberia.

Subgenus Meinus nov,

Nucleospecies  Peloncctes boscar Lataste m BLANCHARD, 1879, 276, by prosent designation
Etymology Unknown Nomen borrowed from Rarinesout (1815 78) who published it as 2
gymunonyn, We have no clue on the meamng mtended by its author for this nomen, except that
it bears some resemblance to the Latin term sinus, meaning “less”.

Grammatical gender. — Masculine.

Entexognosis  The most inclusive holophy letic taxon including the species Lovsosr tton hoscar
(Lataste o Br anc iiarD, 1879} and excluding the species Lissossiean valgarts {Limnacus, 1758)
Diagnosis — See table 2,

Idiognosis (1} TL 70 100 mm (2) Habitus stout Head elongated. (3) Ventral coloration
reddish-orange with black spots. Horwzontal black line through eye absent (4} Sex dimor-
phism strong Male much smaller than female. without crest on the back  Female cloaca
conte (5) Very aquatic. m lentic hubitat No whip and wave during nupual danee of male
(6) LAT. (7) Western Iberian Peninsula,

Comments  The case of the gymnonym “Mcpnn™ Rafinesque. 1515 was brietly presented
above This nomen has never been “validated™ smee its ereation, and is still unpreoceupied m
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zoological nomenclature As we need a nomen for the subgenus of Lissotriton including the
specics Lissotriton boscat (see above), and as this nomen has always been associated with the
concept of Triurus in its wide traditional acception. we decided to “vahdate™ 1t for this
subgenus, rather than coming a brand new nomen. In order to Ik both nonuna ** Mewmis™
Rafinesque, 1815 and Memus nov. by an objective synonymy, we also hereby designate
Pelonectes boscat Lataste m BLANCHARD, 1879 276 as the nucicospecies of “Memus™ Rafi-
nesque, 1815 (new nucleospecics designation). This nomen will therefore now have to stand in
the synonymy of Memus nov. (new synonym).

Several erroneous facts have been repeatedly copied m the hterature regardng the
aucleospecies of this subgenus. 4SW mentions a nominal genus “Pelonecres Lataste m
Tourneville, 1879”, with the nucleospecies P fosectes boscar Lataste i Tournewille, 1879™, 1f
this was correct, this nomen “Pelonectes Lataste m Tourneville, 879" would be a senior
synonym of Mewus nov, although mvalid for being a jumor homonym of Pelonectes
Fitzinger, 1843 and Pelonectes Gistel, 1848,

MERTINS & WERMUTH (19604. 25), THORN (1969. 24R), FrosT (1985 614), MonTOR! &
HERRERO {2004 233) and GARCIA-PARIS et al (2004 593) also recognized a nominal species
Pelonectes hoscar Lataste i Tourneville, 1879, but this is erroneous, for two distinct reasons.
flrst, if the onigimal deseription was mdeed that pubhshed by TournkvILLE (1879), the author
f the nomen would be “ Tourneville™, or “Lataste & Tourneville™, because this paper clearly
“tates that, whereas the origmal dragnosis that 1t reproduces had been written by Lataste. the
complete description was writlen by Tourneville, at the request of Lataste humsell (TOURNE-
\ILLE, 1879: 69) However, this pomt s largely irrelevant, because the original description of
the taxon had appeared earlier {BLANCHARD, 1879), i a work mentioned by TOURNIVILLE
1879* 71, footnote). This description appeared in the report of 4 meeting of the Sociéte
soologique de France which makes it quite clear that both the new nomen and the Latin
diagnosis of the new species were witien, not by the secretary of the meeting. Raphael
Blanchard, but by the author of the oral communication, Fernand Lataste The latier
tlone 15 therefore the author of the new nomen Pefonectes boscar, according to Art 50 2 of
the Code.

A second mistake. present i 4SW. m Gornav (1974 24) and i GARC1a-Paris
<tal (2004 593), 15 the recogrution of a nonunal genus “Pelonecies Lataste in Tourneville,
1879 There exists no such nominal taxon, not even as *Pelunectes Lataste in Blanchard.
1879 Latasit (m Branciarn, 1879 275) clearly stated that he was borrowing the nomen
Pelonrecios from F1120vG1 R (1843) as this nomen had “rennamed without we™ Cdonens ¢ sans
cmplor”™) The nucleospecics of Plonecics bitanger, 1843 33 18 Molge platvephala Graven-
horst, 1829 by ongmal designation. so that this generic nomen nowadays apples to
the genus Enprocins Gene. 1839 which does not melude the nommal species Pelusiecren
wosear, but this does not mean that Lataste created o new generic nomen  the erioe
1wous dllocation of 4 species 1o 4 gens does not result m- the ereation of a new jumor
homonymous nominal genus having this species as nucleospecies. because otherwise
here would be dozens of thousands ol sach jumor homonymous generne nonina in 2oo-
taxonomy!

As dcomseqaenee of this analysis. the generic nomen Y nov s the first one ever
aatlable for the genus ncluding Pefonectes boscai.
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Genus Neurergus Cope, 1862

Comments A subjective synonym of the nomen of this genus 15 Rhuthrotriton Nesterov,
1916. The site ASW states wrongly that its nucleospecies was never designated In fact, this
generic nomen was created for a taxon including two new nominal taxa: the specics Rhuthiro-
triton derpugine and the sub: Rhuthrot derpugmirmcrospile The latter taxon being
of rank subspecies, and a single species being included in the taxon, R/u//uumlun derpugini s
the nucleospecies of this genus by ongmal hory (valid ignation) (sce
above for a general explanation of ths situation)

Subgenus Musergus nov.

Nucleospecies.  Molge strauchu Steindachner, 1888: 32. by present designation.

Etymology. From the Turkish Mus (name of the cily which is the onymotope of the
nuccospeciesy and the final part (5 last letters) of the generic nomen Newrergus Cope,
1862

Grammatical gender. - Masculine.

Entexognosis - The most inclusne holophyletic taxon mcluding the species New-
rergus strauchin (Stemdachner, 1888) and excluding the species Newrergus crocarus (Cope.
1862)

Diagnosis, - See table 2

Idiognosis (1) TL up to 190 mm (2) Habitus stout Body flattened. (3) Ventral coloration
mamly dark. with median longitudinal orange band. (4) Sex dimorphism moderate. Colora-
tion of side of tail m breeding male silver blue (5) Reproduction m lotic habilat (6} HAT
(7) Northern eastern Turkey

Subgenus Neurergus Cope, 1862

Nucleospecies  Neurcrgus crocuris Cope. 1867 343, by onginal specilic monophory
Etymology  From the Greek seron ("sinew, tendon™) and ¢ gon (“work™)

Grammatical gender. - Masculine.

Entexognosis The most dusne holophyleue tason wcluding the species Mo
rergtes ocanes (Cope. 1662) and excluding 1he speces Newrergns soreeefur (Stemdachner.
1888)

Diagnosis,  Sve (able 2

Idiognesis (1) TL 140 180 mm (23 Habitus stout: Body flattened ¢33 Ventral coloration
bright () Sev dimorphism moderaie Coloration of side of tal m breeding not alver blue
() Reproduction n lote or lentic habitar (6) LAT or AT (7) Southern castern Turhey.
western Iran and northern Irak
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Genus Triturus Rafinesque, 1815
Subgenus Pyronicia Gray, 1858

N ies Sl fra ma r1a Latreille, 1800: 29, by present designation

Etymology. - Probably from the Greek pur (“fire™) and nikao (1 prevail. I am victorious™),
possibly meaning that in Europe salamanders have long been believed to cross fire and survive

Grammatical gender. — Feminine.

Entexognosis. — The most inclusive holophyletic taxon including the specics Trawrus marmo-
raius (Latreille, 1800) and excluding the species Trazurus crestatus {Laurenti, 1768)

Diagnosis. — See table 2.

Idiognosis. (1} TL 100-180 mm (2) Habitus stout Head wide Skin very granular (3) Dorsal
voloration green Ventral coloration black and white (4) Sex dimorphisin strong. Dorsal crest
of breeding male undulating. (5) Highly terrestnal. (6) LAT. (7) Western Europe.

Comments  Until this work, no nomen was clearly available for this subgenus, but three
senus-series nomina that can apply to this group were sull awaiting 4 designation of nucleo-
~pecies, so that one of them can be resurrected for this purposes Henmsalamandie Dugés,
1852. Pyromaia Gray., 1858, and Neoiriton Bolkay. 1927 We chose the second of these three
nomma because it 1s one of the shortest two (9 letters vs. 1espectively 14 and 9) and it sounds
(0 us by far the most cuphonious of the three. Besides, at least to a French reader, the nomen
Prronicia carries a message of beauty and “nobleness™ that fully apphes, n our opnuon, to
the majestic species Treturus marmeratus and its allies. Let us consider these three nomina
successively.

The generic nomen Hemnalunmandra Duges, 1852 254, 256 appears i1 ASW m the
synonymies of both Lissorriren and Truwrs This nemen was ereated by DuGEs (1852) with
Sleven onginally ncluded nominal species, two considered vald (Salemandra marmorata
Latredle, 1800 and Trion crostanus Laurentt, 1768), and nine considered therr synonyms {one
of the former, eight of the latter), some of which are indeed now referred to the genus
1 issotraion Designating Selumandra marmorata a5 the nudeospecies of this genus would
-alidate 1 nomen whach 1s not only 14 letters long, but also musleading n suggesting that this
renus belongs n the “true salamanders™ rather than m the "newts” We therefore des.gnate
nereby Fricon contaius Laurent, 1768 39 as the nucleospecies of Henusakonanda Duges.
1532 (new nucleospecies designation) This nomen will theretore permanently stand 1y the
ssnonymy of Frataras Ralmesque. 1815 s an objective synonym (new synonym)

I'he generie nomen Preoricns Gray, 1858 140 abvo appears.n AS 1 m the synonymies of
oth £ isomton and Trooas [Uwas created wita lour ongmally included nomimal species,
wo considered valid (Sakemeandra neamorara Larevke, 1800 and Serdumiandia prnc it
atraille, 18003, and two considered synony s ol the latter (the Lust three bemg now members
I the hyponymous subgenas £ isotraony We hereby designate Selamndia marmonata
Latretlle, 1800 29 as e nuddeospecies of Prroncra Dages, 1858 (new nucleospecies designa-
o). which consequently becomes the valid nomen for the subgenus incuding 1t and ns
lose alhes.
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The nomen Neotrtton Bolkay, 1927, 65 was created at subgeneric rank within
Truon Laurenu, 1768, without nucleospecies designation, but with mention of at least
four included taxa among at least six, as two of these taxa were given the rank subspecies
and no other subspecies of the same species was cited The four nominal species cited
are Traton blusii De I'lsle du Dreneuf, 1862, Trion eristatus Laurenu, 1768, Triton
karelmr Strauch, 1870 and Sulumandra marmorata Latreille, 1800. We hereby designate
Trion karehnu Strauch, 1870 42 as nucleospecies of this nominal genus (new nucleo-
species designation). Tlus nomen will thercfore now have to stand in the synonymy
of the hyponymous subgenus Trurus Rafinesque, 1815 as a subjectne synonym (new
synonym).

Subgenus Triturus Rafinesque, 1815

Nucleospecies. - Triton cristatus Laurenty, 1768: 39, by subsequent designation of FirziNair
(1843: 34) under Triton Laurent1, 1768. 37.

Etymology. Apparenily directly derived from the generic nomen 7yiton Laurenti, 1768: 37.
The ending -wrus remunds the Greek root ewra (“tail”™) but 15 unkdely to be part of the
etymology of Triurus, as the latier term would then mean “having a taid of Triron™ 1¢e.
having its own tail'

Grammatical gender. - Masculine.

Entexognosis. - The most mclusive holophyletic taxon wcluding the species Triarus cristatus
(Laurent:, 1768} and excluding the species Triturus marmoratus {Latredlle, 1800)

Diagnosis. — See table 2.

Idiognesis (1) TL 160-180 mm (2) Habitus slender Head narrow. Skin granalar. (3) Dorsal
coloration black Ventral coloration yellow or orange with black spots. (4) Sex dimorphism
strong Dorsal crest of breeding male denticulated. (5) Rather aquaue (6) HAT (7) Europe to
Caucasus and Iran.

Comments  As discussed above. the nomen 77z ues Rafinesque, 1815 1s a neonym for Tision
Laurentr. 1768 The latter being preoccupied, 7riuras s the valid nomen for the genus, having
priority over the other three neonyms subsequently published for Trronr Lanrent, 1768
(Molge Merren, 1820, Orcurus Leuckart, 1821, Tryonella Swamson. [839) Its nucleospecies
ts Traton erntutus Laurentt, 1768 by subsequent designation, under Triton, of FITZINGER
(1843, 34). This nomen has several other synonyms, Penaponia Massalongo, 1853 14
(nucleospecies, Petiaponta mgra Massalongo, 1853 15. by onginal speutfic monophary).
Twanomolge Nohosky, 1918 182 (nucleospecies. by original specific monophory, Turano-
molge prcnshiert Nikolsky, 1913 182, Adethots iion Fauo, 1872 517, and Aconon Bolkay.
1927 65 The nucleospecies of the Lutter two have not been properly wentitied ~o lar, thus
requiring a brief discussion.

Concernmg the subgeneric nomen Al thorrron | atio, 1872, AST wittes “T1 e specis
Trton cristatus Lawrents, 1768, by gnplication”  As tenmunded above, the Code does
not recognize nucleospectes desgnations “hy wiplicaian™. so this information 15 meorrect
In fact. Fanio (1872 516, 518} had twice expresshy wiitten that the nomunal species
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Triton cristatus Laurenty, 1768 was the "Iype ol' this subgenus, thus making an original
I ds jon (valid ion). This nomen is therefore animvalid
Junior objective synonym of Triturus Rafinesque, 1815 (new synonym)

As for the nomen Neotriton Bolkay, 1927, 1t was discussed above under Pyrontcia.

Subtnbus T4ricHvA nov

Nucleogenus.  Turicha Gray, 1850: 5, 15, by present designation.

Entexognosis ~ The most inclusive holophyletic taxon mcluding the species Turicha toresa
(Ruthke, 1833) and excluding the species Tviturus cristatus (Laurenti, 1768).

Diagnosis. - See table 2.

Idiognosis. - (1) TL 100-220 mm (2) Habitus stout (3} Dorsal and ventral colorations very
contrasted. (4) Sex dimorphisnt strong. Dorsal crest absent. (5) Breeding habitat lentic or
lotic. Type 11T amplexus. (6) HAT. (7) Nearctic.

Genus Nolophthalmns Rafinesque, 1820
Sub 1820

Nucleospecies. - Trisurus matus Rafinesque, 1820. 5. by origmal speaific monophory.
Etymology  From the Greek siofos (“the back™) and ephithalmos (“eye™).
Grammatical gender. — Masculine.

Entexognosis  The most inclusive holophyletic taxon meluding the species hthal

numatus Rafinesque, 1820 and excluding the species Notoplithalims mer ihonalts (Cope.
1880).

Diagnosis.  See table 2.

Idiognesis (1} TL 90-140 mm ¢2) Habutus stout (3) Dorsal coloration hight-olive green.
sometmes with red spots or fmes. ventral coloration orgnge to yellow, both with small black
spots. (4) Sex dimorphism strong Bluck horny nidges present on thighs of male. (5) Very
aquatie, breedimg in cold water {6) HAT (73 Eastern North America (8) Eft stage and
neoteny present.

Subgenus Rafinus nov.

Nueleospecies  Drennic vl muniatis presidtonalis Cope 1380 30. by present designation

Ftimology  From the patronym of the nataralist Constantin Sumuel Ralinesgae-Schmaltz,
showas born in Constantinople tnow Istanbulyin 1783 and died m 1840 n Philadelphia after
m extraordingary hife which would be worth several novels and movies (Ranstsoui, 1336
WaRRIN 20040, and who contnbuted 10 the discovery and aumimg of many species of
imphibians, in particular urodelans, in Europe and North America.
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Grammatical gender. - Masculine.

Entexognosis. The most inclusive holophyletic taxon
meridionalrs (Cope, 1880} and excluding the species A

the species
hthalnus mmiatus Rafi 1820

Diagnosis - See table 2.

Idiognosis. (1} TL 100-110 mm. (2) Habitus stout (3) Dorsal coloration olive green, without
red coloratton; ventral coloration orange to vellow, both with large black spots. (4) Sex
dimorphism moderate. No transverse black horny ndges on thighs of male. (5) Aquatic only
during breeding period, 1n warm water (6) HAT (7) Texas and north-eastern Mexico (8} No
eft stage, no neoteny.

Genus Taricha Gray, 1850
Subgenus Taricha Gray, 1850

Nucleospecies.  Triron forosa Rathke, 1833 12, by ongmnal specific monophory

Etymology  From the Greek tnikhos, “mummy™, probably because of the rough skin of
these ammals.

Grammatical gender, - Ferninine,

Entexognosis  The most nclusive holophyletic taxon meluding the spectes Taricha torosa
(Rathhe. 1833) and excluding the speces Zaricha 1 karrs (Twitty, 19351,

Diagnosis. - See tuble 2,
Idiognosis (1) TL up to 220 mm (2) Habitus stout (3} Dorsal coloration brown, ventral
coloration yellow-orange Iris yellow. (4) Sex dimorphism strong. (5) Many eggs deposited in

lentie habutat or few ¢ggs deposited in lotic or lentie habitat {6) HAT (7) Western United
States of America and western Canada

Subgenus Twittya nov.

Nueleospecics T i rivadarss Twatty, 1935 73, by prosent designation.

Etymology  From the patronym of Victor Chandler Twitty {1901 19671 who contubuted 10
the knowledge of North American urodelans, m partetdar of the genus Turtch, and wrote
the mice httle book Of screntists and salamanders (TWITTY, 1966)

Grammatical gender. - Feminine

Enterognosis  The mostinelusive holophyletic taxon meluding (e species for her 1 rverdarss
(Twiity, 1935) and excluding the species Taricha torosa {Rathke, 1833)

Diagnosis. - Sce table 2.

Miognosis (13 TL up to 190 mm ) Habites stout 33 Dorsal coloration black vential
coloration tomato red. fiis black {4) Sex dimorphism rather weak. (51 ew cags deposited in
lotic habitat, (6) HAT. (7) Western Umited States of Amernica
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Tribus Precroper vy Tschudh, 1838

; s M 1830: 195, by impheit etymological designation

Entexognosis  The most inclusive holophyletic taxon including the species Triturus cristatus
(Laurents, 1768} and excluding the species Plewrodeles waltl (Michahelles, 1830).

— See table 2.

Genus Tylototriton Anderson, 1871
Subgenus Tylototriton Anderson, 1871

Nucleospecies 71 fototriton verrucosus Anderson, 1871, 423, by onginal speeific moneophory.
Etymology - From the Greek rurfos (“swelling™) and the generic nomen Trron Laurenti, 1768
Grammatical gender. — Masculne.

Entexognosis ~ The most inclusive holophyleuc taxon including the species 7 fetoniiton
serrcostts Anderson, 1871 and excluding the species Ti lorotriton aspervins (Unterstem,
1830)

Diagnosis ~ See table 2

Idiognosis (1) TL 160-230 mm (2} Habitus stout Cephalic ndges sery developed. Ver-
tebral ridge sharp. (3) Dorsal coloration usually rather bright, ventral coloration black to
lght 43 Sex dimorphism strong (5) Aquatic during breeding period  Eggs rather
small, deposited 1 water (6) HAT (7} Bhutan, China, lndia, Iaos, Myanmar, Nepal,
Thailand

Subgenus Yaotriton nov

Nucleospecies 7 kotot it asporsmues Untersiein, 1830 3140 by present designation
Etymology  From the Chinese Yoo (name of the mountam, the Yao Shan, which s the
onymotope ot the nucleospeciesy and the generic nomen Jrifen Laurenn, 1768
Grammatical gender. ~ Masculine.

Entesognosis — The most madusive holophyletic tavon mebaaing the speaies oot ston
opcrms (Unterstem. 18300 and exduding the species £ lotordon yersnconi Anderson,
171

Diagnosis ~ See table 2

Idiognosis (1) T1 170 160 mm () THabites stout Cephalic nidges very developed Vertebral
wdge very sharp (3 Dorsal coloration black, sentral coloration black ¢4) Sex dimorphism
seak 13 Terrestrial 1 gps large, depostted on land or 1n contact with water (6) LAT (7)
Central and southern Chma. Vietnam,

Source MNHN, Paris
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Subfamilia Sszasevprivae Goldfuss, 1820

Nucleogenus ~ Salamandra Laurenti, 1763 41, by implicit etymological designation.
Entexognosis ~ The most inclusive holophyletic taxon including the species Salumandra
sakumandra (Linnaeus, 1758) and excluding the species Pl leles walti (Michahelles, 1830)
and Salamandrina perspicillata (Savi, 1821).

Diagnosis. — See table 1.

Tribus CriocLossmi nov.

Nucleogenus — Chiuglossa Bocage, 1864, 264, by present designation

Entexognosis ~ The most inclusive holophyletic taxon ncluding the species Chioglossa
hesstunica Bocage, 1864 and excluding the species Sale & 17 fra (Linnacus, 1758).

Diagnosis. - See table 2.

Idiognosis - (1) TL 150-200 mam. (2) Habitus slender. Tal very long. (3) Dorsal coloration dull
with bright stripe or spots, ventral coloration dull (4) Sex dimorphism strong, much longer
tail in male Forearm of breeding male enlarged (5) Aquatic during breedmg peniod. Eggs
deposited 1 water (6) LAT (7) Western Ibertan Peninsula. western Caucasus and north-
eastern Turkey.

Tribus Sazantanprive Goldiuss, 1820

Nucleogenus,  Swlumandra Laurents, 1768 41, by imphait etymolog.cal designation
Entexognosis ~ The most mcelusive holophyletic taxon mcluding the species Sakumandra
salanndra (Linnacus, 1758) and excluding the species Cluoglossa fusitantca Bocage, 1864.
Diagnosis ~ See table 2

Idiognosis (1) TL 110 320 mm (2) Habitus stout Tail short (3) Dorsal colotation usually
bright with spots or bands, ventral coloration dull (4} Sex dumorphism moderate Forearm of
breeding male not enlarged (53 Terrestrial, even durning breeding period. Eggs deposited
water or retaned m female (ovoyvivapartty or viviparity). (6) Usually TIAT (7) Western
Palaearctic.

Genus Salamandra Laurenti. 1768
Subgenus Algiandra nov.

Nucleospecies  Salumandra macilosavar algra Bednaga, 1583 252 by present designation

Ltymology. - From the first four letters of the old German Algierien (“Algena™ name of the
country mcluding the enymotope ot the nucleospecies) and the last five letters of the generie
nomen Salamandia Laurent, 1768

Source MNHN, Paris
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Table 4 Diagnostic comparsens among two groups compused of six parordingte taxa as recoguized here

158,
Species Speces Specses Sperics Speci Spees
(Wolterstort], IN5) | (Freytag, 1955) | (Wollerstord, 19141 Boulenger, 1362) | (Boulenges, 1880) | tLinnaeus, 1738)
S o Sl o large Smi [ Sl ey e
TL75-100mn) | (TL7080mm) | (TL75 110ma) | (TL6O-80may | (TL70-.00mm) | (TL100-(10 mm
Habitus Stost Rather stoat Stout Stender ot Stou
Devclopment of Low Medum High Low Low High
dorsal rest
nbreed g male
Bepmnmg cf dorsal | Back ofhead | Level of forchmbs | Backofhead |  Backofnead | Bockofnead |  Back of nead
n breecd
Stmght Stmgnt Unduiatng, Stemght Sinaght Undelaiing
i brecdng e
Dorsolateral vidge Bresent Very sharp Weak Presens Very sharp Absent
an brecdng ol
Putm o feinge on Moderae Large Lurge Sralt Absent Very small
b g male
To i Present (to 7 ram) Present (10 7 mm) Present (10 4 mm) Ansent
i breeding male
e f rounced spots| Large Lorge Large Sall Abscnl Lange or small
on male dorsum
Colourof wunded | Blue-block Bluc-black Black Biack Absent Black
spolts o0 maic venler
Haal Mostyuguatie | Mostlyaguite | Mosty aguiic | Mosly squouc | Mosily terestnal | Mos.y terestaal
P Genus Salamandra {aureati, 1768
Parordinuic taxa | Subgenus Subgenus Subpenus f— Subgents Subgenus
Algiandeanov. | A v | Corandranov. | Mimandravov. | Orandranov, | Salawandra
Caurenti. 1768
iz Mediar o large Sl Large Medum Large Small to lrge
[ Doronsacrd Duokce s ookt | e Lomslaer « Porson werd
o latera londs
et Nactow,small | Narrow medum | Wade,targe | Wide, coedium | Wi, cdum o | Narrow o wide
arge small o medin
Stoan Poined Rounded Rouded. Parsted Roundod | Pomied 10 rounded
modertely po md
Dot o[ W 1y o e | BRIk s bow 1| Wit e bow e Hhk R T ——
ot orned our
Repmdacion modk | Groviviparity Vivipanty Ovor vipanty Vivipanty Ovony panty | O sy
fecuhottophor | matruoph feorhoteoph matriroph, fecmnokoph | ketnonaphor
awiparity vrvpanty
alclphotroph adklphairuph
Avapiab by | LATor HAT LALor HAT HAT LAT Unknown LAY or HAT

Grammatical gender. ~ Feminine.

Entexognosis  The most inelusive holophyletie Laxon including the spectes Sal bualyna
Bednaga, 1883) and excludmg the species Salanandia atra Laurenti, 1765, Salamandra
orsica Savi, 1838, Selamandra mfraimmacdaia Martens, 1885, Salamandie fan_at Nascetti,
Andreone, Capula & Bulln, 1988 and Salemandra salamiandia (Linnaeus, 1758).

Diagnosis.  Sce table 4. See also table 2 for the diagnostic comparisons of the species
Salamandra algira and Salomandra imgriana

Idiognosis (1) TL up (o 230 mm (2) Head narrow and small, sneut pomted  Dorsolateral
*lands. (3) Yellow spots, maily regular, sometimes attenuated, sometimes red coloraton on
Torsal surtaces (4} Sex dimorphism moderate (5) Orvovnipazos leeithotroph or viviparous
elphatroph 6) Usudlly LAT. HAT i Scdwnandra tingrtana (7) Northern Alrica.

Source  MNHN, Paris
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Subgenus Alpandra nov

Nucleospecies  Sulunutidia atra Laurenti, 1768 42, by present designation

Etymology. From the Latn A4/pes (name of the mountains including the onymotope of the
nucleospecies) and the last five letters of the generic nomen Selwnandra Laurent, 1768
Grammatical gender. - Feminine

Entexognosis  The most inclusive holophyletic taxon including the species Sulanuncha atra
Laurenti, 1768 and excluding the species Sufarsandia algira (Bedniaga, 1883), Salumandra
corsica Savt, 1838, Sulumandra mframnnacidara Martens, 1885, Salwnundra lun-ar Nascett,
Andreone, Capula & Bullu, 1988 and Salamandra salaniundra (Linnaeus, 1758).
Diagnesis. ~ See table 4 See also table 2 for the diagnostic comparisons of the species
Salamandra arra and Salamandra aurorae.

Mdiognosis (1) TL 130 mm (2) Head narrow and medium, snout rounded Dorsolateral
glands. (3} Black or yellow bands. (4) Sex dimorphism moderate (5) Viviparous matrotroph
(6) Usually LAT, HAT in Salanandra aurorae. (7} Alps.

Subgenus Corsandra nov.

Nucleospecies  Sulamandia corsica Savi, 1838 208, by present designation

Etymology  From the Latimn Corsica tname of the island including the enymotope of the
nucleospec.es) and the last five letiers of the generie nomen Salumandra Laurenti, 1768
Grammatical gender. Feminine

Fntexognosis  The most inclusive holophyletic taxon mncluding the species Seduandra
corscg Savi, 1838 and excluding the species Sufariandra af<ira (Bedriaga, 1883), Sulumandra
atra Laurenti, 1765, Sclanrandra mframmac lata Martens, 1885, Sudamandret kan-ar Nascett,
Andreone, Capula & Bull, 1988 and Salumandra salumandra {Linnacus, 1758)

Diagnosis - See table 4

Idiognosis, (13 TL up to 250 mm (2} Head wide and large, snout rounded Dorsolateral
glands. (3) Many yellow spots, nregular (4 Sex dimorphism moderate (51 Ovoviviparous
lecithotroph. (6) HAT. (7) Corsica

Subgenus Mimamdra nov
Nucleospecies  Sulamiandiu lanzai Nascetti, Andreone, Capula & Bullmu, 1988: 619, by
present designation

Etymology  From the Latm peoma Cactress, lemale mame™) and the last e letters of the
goneric nomen Sahanandra Laurenti 1768 This nomen pomts to the tact that the nucleospe

cies of this subgenas was long contounded with the species Suhaiuidra atra Lavrent, 1768,
which s silar ot by ats coloraton, s repreductne mode (sivipanity) and s Apine
distribution, before bemg discovered to resemble 1t by convergence.

Source  MNHN, Paris
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Grammatieal gender — Fermnine.

Entexognosis. - The most inclusive holophyletic taxon mclud.ng the species Sulamandra
lunzar Nascetir, Andreone, Capula & Bullini, 1988 and excluding the species Salamandra
algrra (Bednaga, 1883), Salunuandra atve Laurent, 1768, Sulumandra mframumacudata Mag-
tens, 885, Salamandra corstea Savi. 1838 and Salamandra salanwndya (Linnacus, 1758)
Diagnosis. — See table 4.

ldiognosis (1) TL 160 mm {2} Head wide and medium. snout ponted. Lateral glands,

(3) Black. (4) Sex dimorphism moderate. (5) Viviparous matrotroph {6} LAT. (7) South-
western Alps.

Subgenus Oriandra nov.

Nucleospecies  Salumandia maculosy var mframmaculata Martens, 1885, 195, by present
designation.

Etymology. From the first three letters of Latin oriens (“the Fast”™) and the last five letters of
the generic nomen Salamandra Laurenti, [768.
Grammatical gender. — Ferminine.

/ b

Eatexognosis ~ The most nclusive holophyletie taxon includmg the species
mframmnictdata Martens, 1885 and excluding the species Saluniandra afen a (Bedriaga, 1883).
Slamandra atra Laurents, 1768, Sulaniandra corsica Savi, 1838, Salunumdra lun-ar Nascein,

Andreone, Capula & Bullini., 1988 and Sclameandra salamandra (Linnaeas., 1758)
Diagnosis ~ See table 4

Hiognosis (1) TL up to 324 mm (2} Head wide, medium to large, snout rounded 1o
moderately pomted  Dorsolateral glands (3) Many yellow spats, regular or rregular,
ery large or very small. (4) Sex dimorphism moderate (5) Ovoviviparous lecithotroph
0) Aduptabiity w captivity unknown (7) From lsrael to western lyan

Subgenus Salamandra Laurenti, 1768
Nucleospecies  Swlumandra macndosa Laurent. 1768 42, by subsequent designation of
brrzinGir, 1843, 33
ttymology - From the Latin salumandia (“salamander )
Grammatical gender. — Fenunine.

Untexognosis  The most medusae holophyletic tason ncluding the species Sakanandre
s thamandia (Linnaeus, 1758) and excladg the species Swlamandea alyna (Badnaga, [883),
Stlumandra atra Laurenti. 1768, Salumandra corsica Savi, 1338, Salamandra mframnaculata
Martens. 1885 and Safumandra lanzat Nascetti. Andreone. Capula & Bullim, 1988,
Diagnosis  See table 4. See also table [ for the dagnostic comparisons of the species
stlurantdsa wlian ors. Subaondia fongnosisrs and Salamandra sadanandia and ot the
xerges erespoi, fastosg and sadamandra of the latter species.
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Idiognosis (1) TL 111-280 mm. (2} Head narrow to wide, small to medium, snout pointed to
rounded Dorsolateral glands. (3) Spots or bands, yellow or sometimes orange. (4) Sex
dimorphism moderate (35) O ip lecithotroph or vivip adelphotroph. (6) LAT
or HAT. (7} Southern and central Europe.

Comments. Following STEINEGER (1936 135), FrosT (1985: 613) stated erroneously that the
nucleospectes of this nomnal genus was “Swlamandra maculosa Laurents, 1768 (= Lacerta
satumandra Lmnagus, 1758) by tautonymy™ MonTor: & HERRERO (2004 55) also considered
Lacerta salamandra Linnaeus, 1758 as the nucleospecies of this genus. However, as pointed
out by Dt Bo1s {1987¢: 136-137), tlns 1s impossible, as the nominal species Lererta salamundra
Linnacus, 1758 was not part of the nomunal species originally included n the genus. Nucleo-
spectes of nomuinal genera are nominal species, not taxonomic species, and the synonymy
between both nomina Saluniandra naculosa Laurent, 1768 and Lacerta salomandra Lin-
naeus, 1758 is subjective, even if widely accepted for two centurics, therefore hable to change.
The vahd designation of Salamundra maculosa Laurents, 1768 as nucleospecies of this genus
was made by F112INGER (1843 33) (valid nucleospecics designation).

A nomen winch should stand m the synonymy of this genus 1s " Sefumandra”™ Gronovius,
1763 12 (new synonym)} This 1s an anoplonym, as having been published ina work not using
a biominal nomenclature for species (ANONYMOLS, 1925). In order to stabilize the place of
this nomen in synonymues, we hereby designate Sulamandra muculosa Laarents, 1768 as 1ts

(new nucleospeci ignati

Subfamilia Sazamanprivivae Fitzinger, 1843

Nucleogenus. - Sulumandyma Fitainger, 1826 41, by implicit etymological designation
Entexognosis ~ The most inclusive holophyletic taxon mcluding the species Sulamand ma
perspiciflata (Savi, 1821) and excluding the spectes Plewrodeles ssaltl (Michahelles, 1830) and
Salamandra salumandra (Linnaeus, 1758)

Diagnosis. — See table [.

CONCLUSION

The ergotaxonomy of the tamuly Sz o spein 1 here proposed (table $) recognizes 253
taxa at 11 ditlerent ranks, meludimg 118 species and 60 subspecies, grouped w 31 genera and
23subgenera From fanuly to subspecies. the 1ncrease m the number ol taxa at the four major
ranks {fanuly. genus, species and subspectes) s regular, as shown m fig 2 This suggests
that this ergotaronomy s rather well balaneed, at least as measured by the guantitatve
“metataxonomie entenon” deseribed by VAN Vanin (1973) and Dugols (1958y-p), but off
course by risell” this information does not mean that this taxonoeny is “valid™ by any other
eriterion

Source MNHN, Paris
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Tshle S A complete ergotaxanomy of tne fam Iy $1AsADRIDAF Goldtass, 1820 Nomina of the
family -serics are prnted m ¢ ATAL ITAHCS and those of the genus- and species-eries
staalic . Abbres rations for canks SF. sublanla, T. irbus. sT. subtribus, 1T, infratnibus, G, pencs.
5G. subgenus: SS. supraspecies: S. speeies: E. exerge: sS. subspecies.

SFT sTIT G sGSSS E 5§
PLFURODELINAE Tschudi. 183%
MOLGIN! Gray, 1850
MOIGINA Gray, 1850
CINOPITA nov
+ Curpathurriion Venczel. 2008
+ Carparhatrsion matsaensis Vencrel, 2008
Come ps Tschud, 59
‘vaops ensicouda (Hallowell, 1560}
Criaeps enswundd ensicanda (Hatiowell, 1860y
Cranps ensicanda popet (Inger, 1947)
Canops prrritocasier (Boie, 1826)
Hypselotriren Walterswortt, 1934
Hpselotriion WolterstortT, 1934
Hspseboteiton (Hipseloteton) chenggongensrs (Kou & Xang, 1983)
Hupseloiriton (Hypseluiriton) cvanuris (L. Hu & Yang, 1962)
Hypsetotriion tHpselotion) cvanurtes cvanars (L, Ho & Yang. 1962)
Hypselotriton tHhpselotrion evanurs vunanensis (Yang, 1983
Hpseloriton (Hypsclomitony swoliersiorffi (Boukenger, 1905)
Pungea Chang. 1935
Hhpselotriton tPungier) grandosns (Chang, 1933)
Hypselatriton ( Pangra) orenidrs (Divod, 1875y
Hypselotrison 1P orpihicas (Risch, 19K3)
Lavirion nov.
Lanrion faoensis (Stuart & Papenfuss, 2002y
Pachytruon Boulenger. 1478
Pachytriion erchospors Shen, Sten & Mo, 2008
Pachvtrion bresipes (Sausage, 1576}
Puchvtriion labiatas (Catersiern, 1930}
Paramesotrsion Chiang, 1935
Aliomesorriton Freytag, (983
Paname sorrton tAllomespretion) coudoprancaras (L & Wy o Hu, DIA0 & L, 1973

Paramesomuon Chang 1935
Paramesotrion (Paramesorriion) chinensts (Gray, 1859)
Parame setriton tPavamesotston) defoustal (Bourret, 1)
Purams sotriton tParaiesoirion) fuhongenss Wea, 1959
Paramesateion tParamesoiedon) gnang viensts (Huang, Tang & Tang, 1983)
Parame sencon (Paramesotniton) honghongensts (Myers & Eesion, 1962)
Pacane sosewen (Paranesourston) longhenses L. Tian. Gu & Niong 2008
Parame sorreten (Paramesotrton) enensis L. Tun & Gu. 2008
t Procynops Young, 1965
t Procysops mioecntens Young, 1965
FUPROCTITA v,
Euproctus Geed, 183
Keuproctus imentens (Sav, HE )
Fapractes plusveephalus (Graverharsl, 1829y
MOLGITA Gray 1850
nccriag sedis
+ Truturus focasvanaes Lartet. 1851
t fratrus mmmes Gichs, Y847
b trtaras samsanenss Lanes, 1851
+ Trituras witershofi | unsv, 1950
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Table 5. - (contsnued 1).

sFT sTilT G «GSSS E 5
Calotriron Gray, 1858
Calotruon arnoldi Carranza & Amat, 2003
Calorrion asper (Duges, 1852)
dchiinosaura Sonmini & Latreille, 1801
feduhyosaura aipestres (Laurenu, 1768)
alpestres (Laurent, 1768)
Iehthvosaura alpesiris talpesiris) alpestris {Laurenn, 1768)
Iehthye
e U iy 5) exrent (Wolf {1, 1932)
fchthvosaura ulp«\lrnml,mnnﬂ ineepectara (Dubois & Brewl, 1983}
rewsers (Wemer, 1902)
Iehtivosaira alpestris (reisen) carpathica { uuy_ |wn
alpestris frevsen) 81950
Ichthvosaura alpestrss frewsert) reiser (Werncr, 1902}
Iehthvosaura alpestris {rersert) veluchiensis {WolierstortY. 1935)
+ Koallielta Nierre, 1950
* KoallieHa genzelt Herve, 1950
Lissorriton Bl 1839
incentac sedis
+ Lissotriton apalins {Meyer, 1851)
+ Lussotrton rohrsi (Herre, 1955)
Lossotrcon Bell, 1339
heheticus {Rasoumosshy 1789
Lassorrnon tLassorrsion) theh ) helvencus y. 1789)
Lssorrston (Lossairiton) thelvencus} helveticus alonsor (Seoun, 1884)
Lissotrion (Lissotrion) thelvetcas) helvencus helvencus (Rwoumu\hsl)a 1789)
Lissotriion (1 hebsencus
stabu s (Peracca, 1898)
ussotrton (Lissorrtion) (aticus) sralrcus (Peracea, 1898}
Lassotrisan (Lassotrnon) (adictes ) stabiens sadicus (Peracca, 1898)
Lessotriton (Lixsoteiton) (walicus) mhens molsanas (Alobetlo, 1926)
valgares (1 mnacus, 1758)
Lussotpuon (Lissotriion) (vidgares) gracens (WoltersiorfT, 1905)
Lassotriton tLissotron) (valgarss) kosswigt (Freyiag, 1955)
Lnssosraon (Lisstetton) (valgars) lantsi (Wolersioril, 1914)
nssotritan (Lissoreton) (vatgansy merduonals (Boulenper, (882}
Lossotraten 1 ssomitons G dgarns s montandon: (Boaanger, 1550)
Fossotrston (U nsetsttons (vifgarn g valgare (Lanacas, 1758)
Lassotriton (Lissotrston} (valgaris) vudgaris empelensis (Fuhn, 1951)
Lassotrston tLissatrtan) (vulgarts) v ulgens valgars (Linnacus, 1758)
Mimus nov.
1 wssotrion (Menus) boscar (Lataste e BIAN HARD, 187Y9)
Lissotrrion (Meutus) maltzani {Bocuger, 1879)
Neurergus Cope, 1562
Mn.rergu: nov
Neurerens (Musergus) strauch (Stemdachner. 185K)
Netrergus tMusergus) straschie buram Oz, 1994
i Newrergus tMusern ) stranchi stranchn {Steindachner, |885)
Neurerqus Cope, 1562
Nearergns (Newrergus) crocams Cope. 1862
Nearereus (Neurergmsy kanerr Schomel, 1992
Nenrergns (Newrergies) mcrospiors {Nesteros, 1916)
+ Olicosemia Navas, 1922
¥ Olgosensia spinosa Navas, 1922

Source  MNHN, Paris
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sET TIl G sGSSS E 58

1 ‘Omoworriton Gray, 1850

Onmatotriton ophricus (Berthold, 1846)

{ Ommatotrston ophrviseus nesterove Livanghuk, Zuiderwyk, Borkin & Rosanoy, 2005
§ 1 f Cmmatorrion ophrytices ophracus (Benhold, 1846)
Onmmatonriton vettams (Gray. 1835)
Ouetotevion vitatus crwensis (W ohorstorff, 1906)
3} Owmatotruon sitetns viiratus (Geay. 1835)
Trirurus Rafivesque, 1815

Prromuta Geay. 185%
Fraturus (Prran s marmoratus (Latrille, 1500}

Traturas (Pyronnctal premaeus (Wolertortl, 1903)
Trturus Rafinesque, 1815
Trouray (Truurusi cormfex (Laurent, 176%}
Trourus (Treturas ) errsiats {Laurenti, 176x)
Trotuwrs (Trourus) dobrogius (kirtzesen, 1903)
Tratarus (Traurus) dobrogices dobrogscn. (Kintzvsc, 1903)
Footurses (Ferturus) dobrogiess macrosoma (Bowlenger. 19081
Iriturus (Trusurus) harelin (Strauch, 1570)
Tresmrus (Tratarns) harelm arntzens Livnchuk, Borkm, Dzuks¢ & Katezie 1999
Touturaes (Traturis) karetmit harelunn {Strach. 1K70)
raturus 14 raneus) macedomes (Karaman, 1922)

TARIC HINA nov.
Notophthalnes Ratinesque. 1820
Incertac sedis
+ Notophuabmzs crassus Tilen, 1974
+ Notophiluabres robustus Estes. 1963
Notophibalmas Ratinesque, 1530
Notophrhutents tNotoputhedaess perstrusis (Bishop, 1941)
Natophihaiuas tNotophthaliwes verudescens (Rafnesque 1520)
1 orsales (Hala, 15280
Waltenionil, 1914

virutescens
Natophthdmes (otophshatones) viride scens piaropteota ASchwars & Dueitvan, 1952)

Nevtsphitatmes (\estophihatims) virwdescens vieidescens (Rafinesdue. 15201

Rafimg aov,

Nertaphtherline (Rofors s meridtenains (Cope, FE30)

Nowapithafous (Rafinis ) mendnds katlerys (WoutesiorlT, 1934
Rafier) (Cape, 850

Tarwha Grav. 1850
incertac sodis
* Tarecha hndea Nalor, 1979
+ Tartcha muoemea Tiven, 1974
* larecha vhigocensca (van Frank, 1935
Jarichis Uray, 154
Farichu tHarcha) gramilosa (Shilon. 1549

Taviche tFarn ) sepme (Twy, 1932

tar

Inssa nov.
tarichu D) eaarss (Twilly, 1935)

Tt Lartchar iorown (Rathne, 1533

11 EURODELIN Tschudy, 18t
Tneuriae secin
+ Prasuras xotunanin e Veere & Lunai. 1950

+ Brachycormas Myer, Eso0
Brache crvnes mic s (Goldtoss, 15383

+ Clitonrsten Pomx), 1
+ Chelesriton ogvam (Goldfuss, 151
t Chelowrion paridows o), 1853
+ Chelorerton plon e Barlon, 1980
+ Chelotrtzon rabasis Westphal, 1979

Source
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sFT 6TiT G 5GSSS E <8
Echn.trizon Nussoaum & Brode. 1953
Echmotriton andersont (Boulenger. 1892)
Fehumonron chinfiarensrs (Chang. 1932)
+ Patacoplewradeles Here, 1941
* Palugoplenrodetes panffh Herre, 193)
Plenradetes Michnselles 1830
leuraddeles nebilosus (Guichenot, 1850)
Plewradeles porren (Geras,
Pleuradeles walil Michahelles, 183
Ttotoretton \nderon, 1871
Incertac seds
+ Iylototriton seigelts Here, 1935
T¥iotorrion Anderson, 1571
Tvtototetton Tlotatritons kveschawensis Fang & Chang, 1932
Fouototriton (T storotraion) shangmg Nassbaum Brod ¢ & Yang. 1995
Iveototriton (Tsiotommion) whangensis L, 1950
Trsotots o tTsiotarruon) verrucosus Anderson. 1873
Yetsterion ov.
Tvuatots ton (Yaotrisant asperrimns Untersiesn, 1930
Ttotatrsten {Yaviruony hawanessrs Fes, Ye & Yang, 1961
mm,m tton (Yaotsiton) veetiamensts Bohme, Sehatler, Nguyen & Kahlcr, 2005
wosotrtion (Yeotrtion) wenvanensis (ke Ye &Yang, 19%4)
SALAMANDRINA (mldl..n 1820
CHIOG! (5SIM nov
Chiog.ossa Bocag, 1861
Cmaglossa tisitmea Bocage, 1864
Clnoglossa lusianea fongipes Amizen, Grocnenberg, Alexanduno, errand & Scquesea, 2007
s lossa usitoniea fusitanca Bocage, 1863
Gyl i i & Holbiar, 1976
Mertcuswell.s Woltersiorty,
Mertemsteltu ausis (Wags 1576)
* Mertnseita mera Hodsna, 194
SALAMANDRINE Goldluss, 1520
Lyeunalamurdra \eih & Steinfurtz, 2004
Ilasolumandra antalsana (Basogh & Baran, 1976}
1 vetasatamandra anfi (Basoglu, 1967y
Dtastlumandea brliae (Frnzcn & Klewen, 1987)
1y wasalamandra fucitae (Basoglu & Atatoe, 1974)
uasalumantra flavunembres (M & Semtanz, 19%5)
1 sasalamandra hetversens (Preper, 1963y
I vvrasatamandra fusc o (Sexndacher. £¥91)
Tscsuschamandra bischam bsogha (Bacan & Atatur, 1950
I casadamardra s e finkenses (Basogls & Atatur, 1975)
Lvcuasalamendra bischam ischan tStomdachner, 1897y
+ Mesadotria i Zincl, 1890
+ Megaluserton fithurly 731k, 1590
Salanandra |aureoti, 1765
Incerta scdis
+ Salamandra goussurdn Lart,
+ Salamamdra sunsanonsss Lang, 1851
Ml o
Slamindea {Algandra algsra Bednaga, 1883
Sataandra (Alcidra) algira wigira Bedna
N dumandra § Alguntra) algere spefaca Fseoriza & Conas, 2007
Sl AL dress it Do v Rasno & Bogacrss 2003
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Table 5. - {continued 4).

sFT sTiT G si88S E &
|| Yatpandra aov.
i | Salamandra tAipandral atra Laucenti, 1765
I [ Stamandra (Alpandra) atre utra Lautenn, 1768
Salamandra (Alpondra) airo pasibrensts Bonao & Stemfanz, 2005
Salamandra (Alpandra) aira prenpensss Miksic, 1969
Sutamandra |Alpundra) eureras Trevsan, 1952
Corsandsa nov
Sulamandra (Corsamiray eorstea Sav, 183
Mimandra 10y
Sttamandra (Mimandra) lancar Nascettr, Andreone. Capula & Bullim 19x%
Orandra nov.
Saamadra tOrandra) iframmmacutara Mentes. 1585

Martens, 1885
tamandra 1O WolterstorY, 1925
Salurandra i Orandra) inframmac alaia senenavi Nesieray, 1916
Satamandra Lsvrenii, 1765
Satamandra (Sakamandra) uimenzoris Mulier & Hellmich, 1935
Sutamandra eSelanundra) fongrrosters Jowr & Steinforte, 1994
Sctamandret (Sulemandra) salamanda 1 wnacus, 17580
crespor Malkmus, 19K%
Stasmandra tSalanandray satemandre terespors crespoi Malkmas, 1953
Salanktindra tSalamandra) salamendra (crespors morenscn Joger & Swinfartz, 1994
Justuose Schiel
Salemandri taman Kohler & Stemfantz 2006
dray salaricand Deruardeze WolerstorlT, 1925
Salamandra (Salanmdra) satamandra tjastuesa) fustuose Schredber, 1912
Suleamandres (Satamaidea) salonandra tastuose) weleol Eisell & Lanza, 1956
salamandra {Linnacus, 175%)

e I pere Wolienstortl, 1934
Sulamgnetra (Slamancs) salmandra (alamandra) bosebkave Ohst, 1951
Satlematnetvat (Saelcpmunddret) salamudre (salamondra) qatlaiea Seoane, 1555
Scalmundres (Sctlermands) sulwnanirs alamondra) selampdra tinnses, 175%)
Salemandrat (Setlomondrer) salamaatres Csalaandra) tersestss Bonnaere, | 750
salimandra wesnert Sochurek & Cayda, 1941

SALAMANDRININ AL Futsmeer, 1553
Archaeotr e Mever, 1560
+ Archucorriton banaliens (NGer X397
Salunnindyima Fitnnger 126
Satamanidrina persprcatiata (Sav, 15211
Suttamandrina rerdsertaia (Bonnaterre, 175

The ergotaxonomy here presented includes 253 situations of hypotaxy as deflined above
see table 6), which are diste:buted as follows m the four categornies distinguished above
1) 52 cases (20.6* .} of monohypotaxy. (2) 25 cases (99 ) of diplohypotaxy, (3) 17 cases
67 0) of polyhypotaxy, and {4) 159 cases (62 8 o) of anbypotaxy, ncluding 99 species
srthout subspectes and 60 subspecies. In this case, as we used a finely divided nomenclatural
nerarchy 1o express this taxonomy. all cases of polyhypolaxy can be considered to express
miresolved polytomies. As they amount tor Tess than 7o of cases. this suggests that for this
amly of salamanders the avauilable data support tather well resolved relationships between
axa This does not mean at all that this ergotaxonomy is “final”, espectally as new taxa

vertainly await discovery and description.
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150

125

T T T T
Famiy Genus Speces Terminal taxa

Fig 2 Number of taxa at the k)urm.uur tanks famly genus, specics and “termmal taxon™ (1 ¢., e.ther
species of ed n the ergot of the S« here adopted

To express this rather detailed hicrarchical ergotaxonomy, less nomina then taxa are
necessary, as expressed by the nomenclatural parsimony ratio defined above In the fanuly
senes, only 8 nomina (meluding 4 new ones, i ¢, 50 0 * vpare needed for 13 taxa (NPR 615 ).
In the genus-series, 44 nomima (ncluding 11 new ones, 1e 250 ) are needed for 54 taxa
(NPR 8.5 «) In the speuies-sertes. 148 noouna (without any new one) are needed for 186
taxa (NPR 79.0 %)

The 11 genus senes nonina created here have from 6 10 9 letters (mean 8 0. median 8 0)
This results n a decrease i the mean (10.3 vs. 11 6) and median (10 G vs. 11 () numbers of
letters of the generie nomma of the whole family (see above), which however 1s not sigmificant,
although almost so. compared to the previous situation (Mann-Whitney £ test, {7 - 628 5,
P =005 This number remans signtficantly higher than i the R ivo  (Mann-Whitney
Utest, U~ 497 5. P = 0.002). This 1 because very Tong nomma created presiously 1 the
Sz o avpw iz stll remam gand wil hase 10 remam) i use 1 this famuly However, a strong
change i the histencal trend in the the length ot nomina over me sinee 1758 1s now evident

Source MNHN, Paris
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Table 6.~ Number of cases of each category of hypotaxy (see text for explenation) represented at each rank 1 the
ergotaxanomy of the SALAMANDRIDAE here proposed. Raks, F, famibia, sF, subfarilia. T. nbus; sT. subiribus,
T, mfratnbus, G, genus, G. subgends; SS. supraspecies. S, species, E, exerge: sS, subspecies.

Catcgoryofhypataxy | F_sF T T T G G S 8 E 58 | Toul
[ Monohypoaxy | 0 1 3 1 1 22 22 2 ¢ 0 0 52
Diplohypotaxy o 2 1 0o o 8 0 © 3 1 0 25
Polyhypotaxy o6 0 1 2 1 1 1 6 4 of 17
Anhypotaxy 0 0 0 0 0 _0_ 0 0 _ 9% o 6| 139
Total 1 3 4 2 3 i1 23 3 L8 5 60 253

fig 1). We suggest a sinular voluntary limitation in the length and complexity of genenc
nomina would be beneficial in all other amphibian families, and probably also over the
whole of zootaxonomy. Non-taxononusts are lookmg at taxononusts and their works, and
they often make negative comments on the “barbarian™ nomina often given to taxa by the
latter

As d above, the ta i d 15 still quite important m almost alt
groups of amphibrns. Although long studied, the taxonomy of the salamanders of the famuly
SaLasaroriai s still not stabilized and should not be considered so. In the future years and
decades. we will certainly witness many descriptions of new species, subspecies and taxa at
various levels above species, changes of ranks for already recognized taxa (e g., subspecies
clevated to species rank) and “resurrection’” of once synonymized nomina, We think that this
trend will allow a better protection and conservation of these endangered organisms. At the

of th y of extine (Dt Bots, 2003a), the role of taxonomy is an important
one. As we have seen, legislative texts that have conscquences on the conservation of
amphibian populations or habitats are highly dependent on the existence of formally named
taxa, which can be placed on “official ists™. Thercfore, as soon as they have data, even

'y. pointing to the d ss or of 13 or groups, taxonomists.
\houId seriously conwider recognizing the latter as formal taxa dl'ld naming them. Reframing
too long from recogmzing new taxa because of “uncertamties™ 1s not doing a service to the
study and conservation of biodiversity 1t 1s better to have to synonymize a4 nomen when new
Jata suggest that the taxon for which it was coined was unwarranted than beimng unable 10
protect an interesting or unmique population because it does not bear a special nomen, We Ine
at a special period of the history of taxononty when “taxonomic cramps’™ amount 10 genutne
errors,
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